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ABSTRACT
Primary and Intermediate Educable Mentally Retarded (EMR) children 
in urban schools were tested on relatively non-intellectual percpetual 
tasks. These tasks involved the perception and retention of spatial re­
lationships, which are very important skills for these children. _S was 
required to copy from a visible pattern, and also to reproduce the same 
pattern‘from‘memory after tachistoscopic exposure. The variable of ma­
jor interest was the haste with which the child completed the task— his 
perceptual tempo. Following previous usage, slow analytic responses 
were considered to indicate a reflective approach, and quick responses 
were considered to be impulsive. A second major variable was brain dam­
age, since there is reason to believe that this is related to perceptual 
tempo. Other variables were sex and race.
Four predictions were made: 1) EMR children wOuld exhibit varia­
bility of performance which was comparable to that found in previous 
studies with normal children. This conclusion was supported by several 
significant correlations between different measures of impulsivity, by 
the effectiveness of the tempo variable, and by the variation in shapes 
of distributions of errors among elements of the perceptual patterns.
2) Reflective children would be more accurate. This was supported by 
significant positive correlations between measures of impulsivity and 
errors in pattern reproduction. 3) EMR children would become more 
reflective with increasing chronological age. This was supported by 
the absence of tempo effects for copying binary elements by intermediate 
Ss, but significant tempo effects for the primary Ss. 4) It is possible
to modify the reflective-impulsive tempo with EMR children. This was 
supported by analyses of variance on several measures of perception, show­
ing significant effects of instructions to adopt a reflective attitude. 
This is the most important finding of this study. Since this attitude 
in turn improves performance in tasks of visual spatial perception and 
memory, teachers of EMR children can improve performance of these child­
ren by inducing a reflective, analytic climate into the teaching situa­
tion.
ix
PERCEPTUAL TEMPO WITH VISUAL PATTERNS 
BY EDUCABLE RETARDED CHILDREN
INTRODUCTION
This research investigates the performance of mentally retarded 
children on certain nominally non-intellectual tasks. If a child is 
to profit most completely from any learning experience, consideration 
must be given to both intellectual and non^intellectual factors. Since 
any instructional program should build on the strengths of the child, 
it is important to discover which mechanisms are intact and which show 
the deficit. The present aim is to be as analytic as possible in at­
tempting to discover how the educable mentally retarded (EMR) child 
performs in these test situations. A mere documentation of the fact 
of apparent retardation will be avoided.
The deficit in the retarded child may be manifested in what we 
ordinarily refer to as personality factors or in mechanisms of cogni­
tive style. For example, variables of response latency affect a child’s 
performance in a problem-solving situation. It is a common observation 
that some children respond quickly and impulsively, while others analyze 
their problems and reflect over the best possible answer. Thus, the 
cognitive style of the child may influence his performance, on academic 
as well as non-academic tasks, apart from his level of intellectual or 
sensory capacity. Hallahan (1970) points out that problems of cognitive 
style are particularly relevant when the Ss may belong to a culturally 
disadvantaged group.
The problems to be investigated in this thesis start with the defi­
nition of mental retardation. Therefore, a brief analysis, of the con­
cept of mental retardation is in order.at the outset.
3The Concept of Mental Retardation 
It is beyond the scope of this paper to present a complete discus­
sion of the definition and the theories about the nature of mental sub­
normality. The primary issue seems to be whether or not mental retarda­
tion is a unitary entity.
Ellis (1963a) discusses the composite nature of mental retardation 
as follows:
Mental deficiency is said to be a collection of many dif­
ferent conditions, not a unitary state. From an etiological 
standpoint, mental deficiency is not a unitary condition, ra­
ther there are many causes. To assume that they are a hetero­
geneous group behaviorally is quite another matter, but it is 
a step commonly taken. Empirical evidence for etiological 
factors producing distinctive behavioral syndromes is indeed 
rare. For example, much of the research purporting to show 
that brain injury leads to a particular pattern of behavior 
is difficult to interpret in view of poorly formulated hy­
potheses, inadequate experimental design, and evangelical ex­
perimentation. Perhaps the strongest supportive evidence for 
viewing defectives as a behaviorally heterogeneous group (not 
qualitatively heterogeneous) is that showing that variability 
in performance on a task is usually much greater among defec­
tives than among normals. This is particularly true for 
learning and related tasks. Obviously, such a finding is 
expected since the behavioral capacity of the defective ranges 
from near zero to normal (p. 6).
The retarded child obviously has to be deficient in some areas, in 
order to have been classified as retarded. By the same logic, he must 
also be superior in some areas to the normal child of equal mental age 
(MA). Further, the.equal-MA retarded child, who has a greater chrono­
logical age (CA), can be different in social intelligence by virtue of 
his greater experience. Cromwell (1963) emphasizes this difference in 
social learning for retarded children and equal-MA controls. Through 
experience the retarded child comes to respond differently from the 
normal child to success and failure experiences. Cromwell concludes 
that the evidence indicates that retardates "enter a "novel situation 
with a performance level which is depressed below their level of
4constitutional ability (p. 87)." Therefore, they should be expected to 
improve more from certain enhancements in the psychological climate of 
testing.
Lipman (1963) contrasts what he calls the "big-deficit" versus 
"little-deficits" approach to the problems of learning in regard to 
retarded children. The big-deficit approach attributes the deficien­
cies to some single, presumably strong, variable which is either pre­
sent or absent in the retarded child. The opposite interpretation is 
the little-deficits theory in which the learning deficiency is attri­
buted to the interaction of many variables. Lipman lists several exam­
ples of such deficits:
Thus, for example, deficiencies might arise from any combina­
tion of the following: poor attention, a 'sluggish1 brain and
nervous system which requires more stimulation before struc­
tural connections are affected, stronger proactive and retro­
active interference effects, less efficient transfer from si­
milar learning experiences, less incidental learning, poorer 
short- and long-term retention, inefficient use of verbal 
mediators, and less efficient categorization of learned mate­
rials (pp. 417-418).
Lipman (1963) favors the little deficits theory, because no single fac­
tor can account for the extensive variance in performance among different 
learning tasks, or on the different parts of I. Q. tests. Probably very 
different abilities and processes are involved in the different tasks.
Cratty (1969) takes a similar position to that of Lipman. He dis­
cusses the concept of mental retardation as follows:
The 'label' retardate is applied to children whose learn­
ing difficulties may stem from a variety of causes. Because 
some children are unable to control their levels of activation, 
they do not focus their attention on anything long enough to 
acquire important percepts and concepts. Another group of 
children process information more slowly than the so-called 
average child, so they are classified as retardates. A third 
group may have ocular malfunctions which interfere with the 
gathering of information. Retardation in other children may 
be caused by subtle and little understood malfunctions in the 
biochemical makeup of their brain tissue; while others may
5possess deep seated anatomical abnormalities which result 
in their inability to learn and to retain (p. 3).
This example of the "little-deficits" theory again enumerates the many 
possible causes of deficit in performance of M R  children. 
Cognitive-Perceptual Differences
The performance deficits which primarily lead to the classification 
of a child as EfR appear in the area of perception and cognition. For 
example, the Bender Visual-Motor Gestalt Test has become widely used as 
a means of detecting perceptual disturbance. Success or distortion in 
copying the nine simple designs are interpreted as an index of intellec­
tual development. Robinson and Robinson (1965) summarize some of the 
findings of poor performance as indicative of brain damage, retardation, 
emotional disturbance, and lack of school readiness.
Much of the earlier work with perceptual disturbances is an out­
growth of the work of Strauss and his associates. In the all-encompas­
sing Strauss' Syndrome, all brain-injured and mentally-retarded children 
are regarded as perceptually impaired or handicapped. Such generaliza­
tions rule out variability among children. Such oversimplifications 
fail to recognize that there may be disturbances in cognition or con­
ceptualization. For example, brain dysfunction does not necessarily 
disturb perception. A search through the literature should include re­
search in multidimensional impairment.
Gaudreau (1968) assessed the function of perception and intelli­
gence in learning ability. He concluded that it was difficult to dis­
tinguish between the two variables. Using 240 school children matched 
for sex, age, I. Q., and socio-economic status, he found that mentally- 
deficient children differ as much within their group as do normal child­
ren.
Benton and Spreen (1964) used the Benton Visual Retention Test to 
assess the short-term memory of retarded Ss. This test, designed to
test visual memory, consists of 10 cards containing 1 to 3 geometrical
figures on each card. Each card is presented for 10 sec. and the is 
required to reproduce the design from memory. Benton and Spreen demon­
strated some differences between brain-damaged and familial mentally- 
defective £>s. Brain-damaged Ss made fewer distortion errors, and they
also made more perseverative errors.
Kagan (1965a) criticizes the practice of school psychologists in 
interpreting a poor performance on the Bender-Gestalt as indicative of 
minimal brain damage. He correlates an impulsive approach to problem 
solving with recognition errors in reading, as well as with a poor 
performance on a Bender test. Therefore, an impulsive cognitive style 
can degrade performance independent of some constitutional deficit. 
Implications for Research
Ellis (1963a) points out the problem of conducting analytic re­
search in mental retardation. The difficulty of establishing a satis­
factory definition of mental retardation makes it correspondingly dif­
ficult to set up a frame of reference within which to work. He con­
cludes:
The typical experiment using a sample of brain-injured and 
familials, for example, may find equal average performance 
in these groups on certain measures. A more careful indivi­
dual analysis may turn up widely varying performances in the 
brain-injured group, as a result of differing amounts and 
locations of injury as well as age of injury. The single 
organism approach has much merit in such instances. On the 
surface, it would appear that a child with a genetically in­
ferior CNS or an endocrine disorder which has resulted in 
CNS impairment would show behavioral differences in memory, 
for example, x^hen compared with a child suffering localized 
brain injury (pp. 6-7).
The issue of whether to study groups or individual cases has
7implications for the strategy of research. The first point is that one 
can usually learn more by manipulating a variable than by correlating 
performance on different tests by a group of S>s. The many different 
kinds of pathologies, and the many tests, increase the chances of find­
ing significant correlations, but attributing them to the wrong factors. 
Where an independent variable is manipulated, in a well-controlled ex­
periment, and the predicted effect on the dependent variable is found, 
one can be more confident in the correctness of his hypothesis. There­
fore, experiments have this advantage over correlational studies.
A second issue concerns, however, the adequacy of the control group 
for experimental research in mental retardation. Frequently, the retar­
ded and normal Ss are matched in terms of MA. The problem with this 
stems from the very nature of mental retardation. As mentioned above, 
the equal-MA control almost has to be superior in some respects to the 
retarded child, and inferior in others. The inferiority of the equal- 
MA control presumably stems from the greater CA of the retarded child.
Ellis (1963a) prefers to match retarded child and normal child on the 
basis of CA, thereby permitting a clear picture of just those capacities 
in which the retarded child is inferior.
Because of the obvious inherent problems of defining mental retar­
dation, an operational definition, with emphasis on the educational 
viewpoint, will be employed for the present study. Specifically, this 
study deals with the EMR child. This child has several identifiable 
general characteristics. First, he has mild intellectual handicaps.
He may be able to acquire limited social independence. Unlike severely 
retarded children, who are frequently handicapped in many ways, EMR 
children may be able to gain intellectual or vocational skills. They 
possess a variety of abilities, just as normal children do, and it is
8consequently appropriate to investigate the many dimensions of these 
abilities. As with normal children, it is germane to study both intel­
lectual and non-intellectual factors.
For the purposes of this study, the EMR child is defined according 
to established guidelines of the school system in which the children 
were enrolled. These guidelines (Newport News School System, 1969) are 
as follows: (a) the child had demonstrated that he was unable to profit
from regular class instruction in one of several ways (i_. e_., lacking 
ability to read or to use number concepts, showing evidence of immature 
behavior, or having a short attention span); (b) the psychometric test 
results of the child indicated mental retardation CL. e^ ., I. Q. of ap­
proximately 50-75); and (c) the child was expected to benefit from a 
special class. Final placement in the special class resulted from a 
cooperative staff decision based on all available information.
It should be pointed out that an operational definition is of 
necessity drawn from the behavior of the child. As the prior quotation 
from Ellis (1963a) indicates, retardation may arise from many causes, 
but the behavioral manifestations may or may not be the same with the 
different etiologies.
General Theoretical Orientation
The present general theoretical orientation to the problems of 
mental retardation is compatible with the "little-deficits" point of 
view. This orientation emphasizes the many processes that must be suc­
cessfully executed before the child can produce a successful final res­
ponse .
Harcum (1967a) has outlined a description of the processes in the 
perception of multiple-element patterns, such as those used in parts of 
this study. Although this description was derived from the behavior of
9normal S_s, it should apply equally well to the retarded child. The 
processes will be similar, but the specific mechanisms will be different.
In what Harcum calls the "information-translation11 hypothesis, the re­
production of complex stimulus patterns is conceived as a multi-stage 
processing of the information in the stimulus, and the subsequent con­
version of that information into the appropriate responding configuration. 
These processes include on the input side the differentiation and organi­
zation of stimulus elements. The central processes include the selecti­
vity of attention to parts of the stimulus array and the codification of 
the information for storage in memory. The final process is the selec­
tion of the particular response. A deficit in performance could be pro­
duced by some disruption in any of these component processes of pattern 
perception. Harcum emphasizes that these parts of the overall percep­
tual process are not discrete, distinct entities. In the present con­
text this would imply that it might not be possible to localize speci­
fically within the continuous chain where the locus of deficit might 
lie.
Input
The stimulus pattern cannot be accurately reproduced if there is 
an incomplete intake of the stimulus events. This could occur either 
through initially weak stimulation, or through a quickly fading stimu­
lus trace.
Ellis (1963b) theorizes that the characteristics of the stimulus 
(jl. e^, intensity and duration) affect the continuity or overlapping 
between events. Mental defectives reflect the lack of continuity be­
cause the stimulus trace is weaker. It is this trace deficit that 
causes the perceptual handicaps of the retarded, as seen in deficient 
short-term memory. Ellis cites evidence for this hypothesis from
10
several different sources. For example, the duration of the alpha- 
blocking response was shorter for retarded Sis, indicating less persis­
tence of the activation from the external stimulus. Also, retarded S_s 
did more poorly in a reaction-time test when they had to remember a 
differential responding cue for several seconds. '
Studies of reaction times have demonstrated that retardates are 
inferior to normal subjects. Baumeister, Urquhart, Beedle, and Smith 
(1964) measured reaction time to a stimulus light by means pf a Lafay­
ette Multi-Choice Reaction Timer. Ss heard a warning buzzer and then 
responded when they detected a brightness change in the stimulus light.
The sample included 60 retarded men and 45 normal adults. Hardly un­
expectedly, they found that reaction time is more rapid in normals than 
in retardates* 'Both groups improve with practice. One particularly 
interesting finding, however, was that the intensity of the stimulation 
affected the. retardates more than it affected the normals. Baumeister, 
et al., theorize that this may be related to perceptual (stimulus in­
take) difficulties in retardates.
Jones and Benton (1968) confirmed earlier findings that reaction 
times are longer in Ss of low intelligence than in j>s of normal intel­
ligence. When Ss were matched for MA, however, the retarded children 
showed a shorter reaction time than the younger normal children.
Central Mechanisms
The central mechanisms of the information-translation process in­
volve the organization of the information for storage in memory. These 
processes include, according to Harcum’s (1967a) information-translation 
hypothesis, effects of the instructions to S^’s habits of organization, 
meaning, spatial and temporal concepts, prevailing central state, and 
personal schemata. In short, these would broadly represent the levels
11
of activation and the cognitive style.
Activation. Much of present day theory of brain functioning during 
states of emotionality centers around the work of Donald Lindsley (1951). 
Lindsley describes the sensory system in terms of the interrelation be­
tween the reticular activating system (RAS) and the cortex. Nerve im­
pulses are conducted from the various sensory receptors along the pri­
mary sensory pathways to the thalamus, and then directly on to specific 
sensory areas of the cortex. The conduction is direct; inputs into this 
system serve as messages or cues. These produce the conscious sensations 
which Teitelbaum (1967) describes as streams of thought.
The RAS, consisting of the medial brain stem, certain portions of 
the thalamus, and the hypothalamus, also conducts to the cortex impulses 
originating in the sensory receptors. However, impulses conducted by 
this system pass over a meshwork of diffuse pathways to all parts of the 
cortex. Impulses that are so diffusely spread serve to keep the cortex 
active or aroused. These may be thought of as the origins of the feel­
ings and emotions.
The RAS also serves a motor function in activating the lower or 
visceral organs by way of the autonomic nervous system. As with the 
diffused sensory impulses that go to the cortex, those that pass to the 
various organs and back again are, in like manner, non-specific, or dif­
fuse. Feelings and emotions may be experienced by the cortical arousal, 
paralleling activation in the lower organs.
Control of feelings and emotions may also be a shared function. 
Inhibitory cells are found in the cortex and reticular system. Path­
ways between these two systems provide a mechanism for inhibition.
Eisenberg (1964) refers to this model as the "cortico-reticulo-cortical" 
mechanism. He theorizes that it is the breakdown in this system that
12
causes attentional defects. .
The studies of Lindsley show, by means of EEG waves, changes that 
occur in emotional states. During times of sleep or relaxation the 
brain waves are recorded as slow and synchronized. These are referred 
to as alpha rhythms. In states of emotionality, there is a block in 
the pattern, and one observes waves of low-amplitude and high frequency.
With the return of relaxation, there is the return of the alpha waves.
The changes in rhythm demonstrate what Lindsley refers to as the "acti­
vation pattern." In his studies with cats he has been able to produce 
this pattern by directing electrical impulses to the reticular system.
Defects in the RAS can degrade performance in two obvious ways.
They may result in a failure to energize the organism sufficiently to 
maintain sufficient alertness to stimulation and persistence of the 
stimulus trace. This would be the type of deficiency that Ellis (1963b) 
discusses. The defects in the RAS may also produce too high a level of 
activation. This would result in effects like those of the Strauss Syn­
drome. Also, they would tend to produce impulsive behavior, which Kagan 
(1965a) has shown to degrade perceptual performance.
Organizational Style. Spitz (1963) postulates that the retarded 
possess a deficit in the organization or grouping of the material to be 
learned. For them to learn best the material should be presented in a 
highly organized manner.
Spitz (1964) studied the effects of symmetry, in the reproduction 
of dot patterns, with retardates and normals. Proceeding from Gestalt 
theory-— that more symmetrical, simple figures are more easily perceived 
— Spitz used symmetrical and asymmetrical patterns. Twenty normal 
children and 20 retarded children were assigned to either random (asym­
metrical) or symmetrical conditions of pattern arrangement. They were
13
asked to reproduce the pattern of a standard by putting white tacks into 
black matrices. Results reflect the poorer performance of the retarded 
children on the random patterns, but that they do as well as do normals 
on the symmetrical patterns. Spitz argues that when organization is 
present in the stimulus, the retarded do well. He postulates that they 
do not do as well on the random patterns because of their inability to 
organize.
Holden (1966) has studied trace dynamics in retarded and normal 
children using visual patterns, controlling the duration of the stimu­
lus. He found that decreasing the duration of the stimulus impaired 
the performance of all groups, but the retarded and younger group de­
teriorated most. These results support the Ellis (1963b) view that 
amplitude and duration of the stimulus trace are impaired in mentally 
retarded and young children. In a later study, however, Holden (1969) 
failed to support the Ellis (1963b) trace-deficit theory. Comparing 
equal MA, CA, and Retardates in a stimulus-intensity study, he found 
that trace amplitude and duration were not lower in mental defectives 
and young children. In an effort to explain the difference in the 
studies, Holden postulates that his earlier study required the Ss to 
organize the stimuli into meaningful forms. If this is true, it may be 
that trace deficit, operating in short-term memory, is not deficient in 
retarded individuals. Rather, the ability to organize the stimulus- 
elements into meaningful configurations is impaired in the retarded.
Gallagher (1968) questions the theory that mentally retarded child­
ren have learning deficiencies because they lack the ability to organize 
and group stimuli. In a study comparing subjective organization in 
free recall of verbal material among normal and EMR children of junior 
high school age, Gallagher found that the retarded students do not
14
appear to be able to handle as much information as normal students.
However, what they can retain, they can organize just as effectively.
Perceptual disturbances in left-right discrimination have been 
observed by a number of researchers. Ilg and Ames (1965) and Belmont 
and Birch (1963) report that left-right awareness does not stabilize 
in normal children until around age seven or eight. Using this infor­
mation as a frame of reference, one might expect a retarded child to 
exhibit confusion until his mental age has approximated that chronolo­
gical level.
Rice (1969) studied laterality confusion with bright children 
(grades K-3) and age-to-grade matched educable retardates. The data 
supported his hypothesis that laterality is related to chronological 
age and intellectual level. However, the rate of decline in confusion 
between the two groups is not different. Bright students do not appear 
to decline more rapidly in confusion of laterality than EMR children. 
Measures of language and achievement are moderately related to the con­
fusion in laterality.
Winters, Gerjuoy, and Pullen (1969) compared normal and retarded 
children in a binary choice task. The group of children with the lowest 
MA tended to perseverate the most; the intermediate group tended to al­
ternate the most; and the group with the highest MA adapted the most 
complex way of responding. The choice sequences of the lower MA groups 
was probably influenced by the handedness of the S^.
Dyer and Harcum (1961) showed simple binary patterns to normal 
children in nursery school, kindergarten, and first and second grade.
Based on earlier data, it was hypothesized that as reading training in­
creased, accuracy for reproducing elements on the left visual field 
would increase. It was found that preschool observers do not manifest
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consistent differences in accuracy of performance between the left and 
right hemifields. However, contrary to the predictions, right hemifield 
superiority was present in the school age children. It was suggested 
that perceptual mechanisms of school age children did not completely 
duplicate adult mechanisms, since adult Ss typically reveal fewer errors 
for the binary elements to the left of fixation. There is large indi­
vidual variation in lateral differences among adult J3_s, however (Harcum, 
1964). Those differences can be attributed to so-called structural ef­
fects, such as brain dominance, or to more labile mechanisms of set 
(Harcum, 1967b).
Response Selection
The particular response used to evaluate perceptual performance 
can be important. Although a pattern may not be reproduced correctly, 
it may have been perceived correctly. A particular stimulus pattern 
may have been perceived correctly, but the responding requirement places 
too heavy a burden on the reproduction capacities of the JS. For example, 
Bortner and Birch (1961) studied cerebral palsied children for evidence 
of perceptual and perceptual-motor dissociation. Using the block design 
of the Wechsler Intelligence Scale for Children (WISC), they found that 
while the children made many errors in copying, they could often choose 
the design of the model. They could not reproduce the pattern, but they 
could recognize it.
Robinson and Higgins (1967) studied mirror image perception in 
normal children in an effort to learn if they could judge pairs of 
stimuli as "same” or "different.” The "different" pairs were mirror 
image or non-mirror image geometric forms. Only 8 of 75 Ss, grade 
levels K-3, failed to discriminate the mirror image form when it was 
given as a paired-comparison task. Primary children appear to be able
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to differentiate between mirror and non-mirror images, even though they 
may not be able to reproduce them accurately.
Major Research Variables
The two variables of major interest in this study are both most 
closely connected with central processes. The first— viz., perceptual 
tempo— concerns what would typically be considered a psychological or 
personality mechanism. The second— viz., brain damage— refers to a 
traumatic injury, or to other non-familial deficiency in the brain. 
Perceptual Tempo
A series of investigations of a particular cognitive style— called 
conceptual tempo— began over a decade ago with the work of Jerome Kagan 
and his associates. The dimension of motivational apathy or interest 
Kagan (1965a) called reflection-impulsivity. It represents a childfs 
characteristic fast or slow response time in difficult problem-solving 
situations. Whether or not a child is reflective or impulsive depends 
upon his attention to the social milieu. Kagan (1965a) theorizes that 
the child is pulled by two opposing forces. On the one hand, he hears,
"Get it right," and on the other he hears, "Get the answer quickly."
If he attends to the "quick" instruction, and the strength of that gra­
dient is greater, he will be impulsive. If he responds to the "right" 
instruction, and the strength of that gradient is greater, he will be 
reflective.
The series of studies done by Kagan and his colleagues have been 
conducted with school age children relatively independent of intelli­
gence test scores. Several tests were designed, and used in the dif­
ferent studies, to assess the conceptual tempo dimension. Two of the 
tests that are used most frequently and represent the' kind of task em­
ployed in the research will be discussed in more detail.
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The Matching Familiar Figures test (MFF) used by Kagan (1965a), 
consists of six strikingly similar stimuli, with only one identical to 
the standard. The task of the child is to select the one stimulus that 
is identical to the standard. All of the stimuli plus the standard are 
visible simultaneously. Major variables scored are latency (i. » res­
ponse time before the first solution) and number of errors.
The Haptic Visual Matching test (HVM) used by Kagan (1965a) requires 
that the child explore a wood form (about 3-in. square) with his fingers.
has no visual access to the stimulus and is given unlimited time for 
the haptic exploration. When the stimulus is removed, he is shown five 
visual stimuli, one of which is identical to the haptically explored 
stimulus. S_ is asked to select the visual stimulus that is identical to 
the one he has explored. The HVM test contains 20 test items, including 
some geometric and some familiar forms. Three variables are measured—  
errors, response time of exploration, and response time before the first 
solution is made.
A summary of the Kagan findings are as follows: (1) impulsive
children respond faster and make more errors on a test of inductive rea­
soning (Kagan, Pearson, & Welch, 1966a); (2) as j5s increase in age, they 
make fewer errors and take longer to respond, indicating the development 
of a more reflective personality (Kagan, 1965a); (3) the tendency to 
show a fast or slow response time is not generally related to verbal 
ability (Kagan, 1965a); (4) impulsivity is positively related to "un­
controlled motoricity"— a. _e., restlessness, uncontrolled body movements, 
uninhibited body movements (Kagan, 1964); (5) impulsivity and poor read­
ing are related in first- and second-grade children (Kagan, 1965b); and 
(6) it is possible to modify the conceptual tempo of the impulsive child 
to make him more reflective (Kagan, Pearson, & Welch, 1966b).
18
Little research has been done regarding reflection-impulsivity in 
the retarded child. However, Gozali (1969) has published findings of 
his research with a group of 80 EMR children. Using primary (CA 8 to 
10.5 yrs.) boys and girls in the New York City Public Schools, he ad­
ministered a circular version of Kagan’s MFF test. He obtained measures 
of latency to the first response, total number of errors for each of the 
20 items used, and the order in which the errors were made. A small, but 
significant, negative correlation between response latency and number of 
errors (r = -.347) supports Kagan’s earlier finding that the more impul­
sive the individual, the greater the likelihood of errors. Furthermore,
EMR children are similar to normal children in that they show impulsive- 
reflective behavior. Sixty-seven percent of the impulsive children ten­
ded to respond to a fixed position in the circular stimulus pattern.
This group had no better than chance correct responses, whereas the re­
maining impulsive Ss who did not use the set achieved better than chance 
scores.
Zucker and Strieker (1968) studied impulsivity-reflectivity in 30
middle-class white and 30 lower-class Negro pre-school children. They
found that middle-class children were consistently more reflective and
accurate than lower-class children. Although the investigators did not
specifically consider intelligence in their study, they had available
to them results of the Caldwell Pre-School Inventory for 23 middle-class
and 19 lower-class children. For the lower-class group, intellignece %
on this measure was correlated with both latency (r = -.52) and accuracy 
(r = .52). These correlations were r ** -.05 and .04, respectively, for 
the middle-class children. Thus, correlations of intelligence with ac­
curacy and reflectivity are greater in lower-class children. In middle- 
class children, the intelligence variable seems to be unrelated to
19
conceptual tempo.
Another study comparing social class with effects of impulsivity 
on verbal tasks was conducted by Schwebel (1966). Schwebel found that 
not only were lower-class children hampered by underdeveloped vocabu­
laries, but they were burdened by a tendency toward impulsivity as well.
On all but one of the verbal tasks lower-class Ss responded faster than 
their middle-class counterparts. It should be pointed out that many of 
the children assigned to special education (mentally retarded) catego­
ries come from lower-class homes.
Sutton-Smith and Rosenberg (1959) reported a study that sought to 
derive a scale which would reliably distinguish the most impulsive child­
ren from the least impulsive. Boys were found to score considerably 
higher than giris.
In the present context, the term ’’perceptual tempo" is used, in­
stead of "conceptual tempo" because the tasks are largely non-meaning- 
ful. This is not an important issue, however.
Effeets of Brain Damage
The work of Alfred Strauss dominates the earlier contributions to 
understanding the brain-damaged individual. With his co-workers he has 
compiled numerous documented case histories describing aberrent behavior. 
Strauss and Lehtinen (1947) summarize the behavior of the brain-damaged 
individual as being characterized by excessive "driven" activity, show­
ing distractibility, lacking behavioral controls, and possessing great 
swings in moods. Johnson and Myklebust (1967) refer to these qualities 
QL. e^ ., disinhibition, perseveration, and distractibility) as the Strauss 
Syndrome. While children exhibiting the Strauss Syndrome are often 
classified as brain damaged or retarded, not all retarded children ex­
hibit th e b ehavio r .
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Robinson and Robinson (1965) summarize more recent research as re­
vealing more variability in behavior for the retarded child. Some child­
ren are, indeed, excessive in tempo; others manifest the opposite traits.
By this, they mean you may observe both hyper- and hypokinesis within 
groups of retarded children. At the same time, some brain-damaged child­
ren possess neither extreme emotion. Consequently, while the excessive 
quality of the Strauss Syndrome can be found, it is not always the only 
indication of brain damage. The fact of variability should not be over­
looked.
Strauss and Lehtinen (1947) point to the relationship of lesion lo­
cation and the manifestation of particular kinds of behavior. Retarded 
or brain-damaged children have been found to have damage frequently in 
the region of the thalamus. Since this center is thought to be con­
cerned with emotional control, damage in that area may be the cause of 
disinhibition and lack of such control. Damage may take the form of a 
lesion in, or underdevelopment of, the reticular activating system.
Earlier reference to the work of Eisenberg discusses malfunctioning 
in the reticular system. Both Eisenberg (1964) and Johnson and Mykle- 
bust (1967) discuss the lack of attention as a function of reticular 
system damage. Based on the earlier work of Lindsley and others, they 
see the inability to sustain attention as that characterized by the 
child with minimal brain damage. Clausen (1966) also speculates that 
general retardation may be a result of more or less slight impairment 
of the RAS, resulting in lessened function.
Fisher (1970) in a study with preschool normal children, brain­
damaged educable, trainable mongoloids, and trainable non-mongoloids, 
found that I. Q. was the only variable related to an attention deficit 
pattern. With I. Q. and cause of retardation held constant, there
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appears to be a uniform deficit across the sexes. Thus, I. Q. is the 
major variable in attention deficit. In addition, using visual stimuli, 
Fisher demonstrated that individual teachers could judge the attention 
skills of the children. He concluded that laboratory measures of atten­
tion skills could be validated by correlation with teacher ratings.
Purpose of the Study 
In every classroom of the mentally retarded, a teacher can pick 
out good examples of children who carefully analyze and reflect over 
their answers, as well as those who impulsively "blurt out" the first 
answer that comes to mind. The impulsive child is frequently his own 
worst enemy. The teacher reasons that if the impulsive child could be 
taught to slow down and think, he would have a better chance at problem 
solving. The analytic, reflective child seems to get more right answers 
and to cause less disturbance in the total environment. He works quietly 
and independently with less individualized instruction. On the basis of 
classroom observation of mentally retarded children,, it appears that 
responding tempo is an important dimension to consider.
The teacher’s point of view for educational amelioration is shared 
by Strauss and Lehtinen (1947) when they suggest that hyperactivity may 
be reduced by "re-educating and readjusting the perceptual and concep­
tual processes (p. 86)." It is also supported by Cruickshank (1961) in 
his work with teaching brain-injured and hyperactive children.
The work of Kagan (1965a) is most directly relevant to this problem.
His work, however, has been with normal children. Extension of his con­
clusions to EMR children should be a valuable contribution to the litera­
ture on mental retardation. Lindsley (1957) did postulate, however, that 
differentiation, deemed necessary to accurate perception and the formation 
of habits, may be the process that is either lacking or improperly timed
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in the mentally retarded person. It is possible that some property of 
organization of the RAS is lacking.
The purpose of the present study, then, is to investigate further 
one dimension of the emotional behavior (i_. e_., impulsivity) of mentally 
deficient children. Having established that the retarded child, because 
of inappropriate control of impulses, may be handicapped in the learning 
situation, the author intends to contrast this dimension to a more ana­
lytic type of behavior (ji. e^ ., reflective) in an effort to examine the 
balance or relationship between the two.
Children from primary and intermediate EMR classes will be tested 
to determine their impulsive-reflective response to several unfamiliar 
test items. These children will be further distinguished on the basis 
of showing evidence of brain damage, as documented by school records.
Jus tification for Tasks
The tasks which were selected for the investigation met the follow­
ing requirements: (a) they are as non-verbal as possible; (b) they rep­
resent a pre-reading type of task; (c) they are simple enough for all 
age groups to comprehend and execute; (d) they are reasonably culture- 
free, so that they should show no built-in bias in favor of any group 
of children; (e) they represent areas of perception believed to be im­
paired in mentally deficient or brain-damaged children Ci. e^ ., temporal 
and spatial components);, (f) they can be objectively scored; (g) they 
are non-threatening to the children, who generally look forward to tak­
ing them; and (h) they can be compared with previous data obtained from 
normal children.
The following predictions are made on the basis of previous find­
ings :
1. As with children of normal intelligence, retarded children will
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show differential manifestations of performance comparable to that of 
normal children.
. 2. Reflective children will be more accurate in perceptual tasks.
3. Reflectivity will increase with chronological age.
4. It is possible to modify the reflective-impulsive tempo.
METHOD
Subjects
The Ss were drawn from four different elementary schools in a 
large metropolitan area. They had been assigned by school personnel 
to special classes for the EMR, according to the established criteria 
(Newport News Public Schools, 1969). All children with normal or cor­
rected vision were used from each classroom which was tested.
The group of Ss was also divided by school personnel into sub­
groups according to the chronological age. These were primary (CA 7- 
10 yrs.) or intermediate (CA 10-12 yrs.) classes. Because the classi­
fication of Educable Mentally Retarded obviously does not represent a 
monolithic entity, an attempt was made to place each child into a diag­
nostic category on the basis of the information in his school records. 
Because of the ambiguity in the proper category for some children, and 
because of the small numbers of cases in some categories, the final de­
cision was to place the group of children into only two categories.
These were a category of j3s for whom the record indicated brain damage 
— the brain-damaged (BD) group— and those for whom the record did not 
make such an indication— the non-brain-damaged (NBD) group.
As a precaution against overlooking possible confounding variables 
due to different cultural, ethnic, and other factors, the groups of j3s 
were further divided according to race and sex. The final numbers of 
Ss per group are shown in Table 1.
General Procedure
The order of testing students within each class was assigned by the
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TABLE 1 v
NUMBERS OF SS IN EACH OF THE GROUPS
Category Race
Primary Intermediate
Male Female Male Female
White 7 6 13 3
BD Negro 7 4 2 5
Total 14 10 15 8
White 4 5 5 2
NBD Negro 5 3 12 2
Total 9 8 17 4
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classroom teacher. The tests were conducted in two sessions of ap­
proximately 15—30 min. each in length. During the first session the 
was given three tests to determine his handedness, and three tests 
to determine his eyedness,. Then tests of binary pattern recognition 
and copying were administered.
In the second session, the J3 again reproduced the binary patterns, 
but this time being allowed several looks at a pattern before attempt­
ing to reproduce it. Then he was given tests of left-right discrimi­
nation and of directional organization of responding sequence.
The parts of the experiment were always referred to as "games"
for the children. The children in each classroom were prepared by
/
verbal explanation of the "game." The IS said that she would flash 
pictures on the screen and ask the children to show what they saw by 
marking answers on a "marking sheet.” The JS said the game was part of 
the E’s desire to learn how "boys and girls grow and learn." Each child 
was told that he would play the game by himself, and would look at pic­
tures in a teaching machine.
First Session
Dominance Tests. After the entered the testing room he was asked 
to sit in a chair while _E showed him some "cards" and a "telescope" to 
determine if he "could see well." He was given a 6x8-in. card and asked 
to cover one eye and to look with the other. He was told to pick the 
eye that he thought he could "see well out of when he had his eyes tested." 
Next he was given another 6x8-in. card with a small hole in the center 
and asked to peep through the hole at the E. If the j3 asked during either 
test "which eye," the JE responded with, "I don’t care; you decide." Fi­
nally, the sighted through the manoptoscope— referred to as a "tele­
scope"— , as the IS stood across the room from him and asked, "Can you
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see me?" Instructions were given regarding how to use the manoptoscope.
The tests of handedness were given in the following order. As the 
S_ was sitting at a table or in an arm chair, he was given an 8 l/2xll-in. 
sheet of paper with several irregular lines on it. He was asked to 
write his name on the page and to cut with scissors along one of the 
lines. Next he was asked to unscrew the lid of a small jar and count 
certain of the marbles that were inside. E gave instructions, "Find me 
two blue marbles." Material was placed in a manner to avoid cuing jS 
regarding which hand to use.
As the child completed each task he was given praise and reassur­
ance.
Tachistoscopic Binary Patterns. When all eye-hand tests were com­
pleted, the child was asked to sit down in front of a Dodge-type tachis- 
toscope. The apparatus and procedure for the tachistoscopic tests were 
selected to be as much as possible like those used in a published study 
by Dyer (1960) and in several previously unpublished studies from this 
laboratory.
The height of the viewing hood on the tachistoscope was adjusted 
by placing books under the tachistoscope to provide an easy viewing 
level for the different Ss. The tachistoscope was placed in the center 
of the experimental table with space on either right or left for to 
mark his responses. Marking sheets were placed on either the right or 
left of the tachis toscope, depending upon the handedness of the S_.
The targets consisted of six black-outline circles, arranged hori­
zontally on a white card. The circles, about 6.4 mm. in diameter, were 
placed about 6.4 mm. apart, making a total length of about 7 cm. for 
the entire target. The fixation point, marked by a cross, was midway 
between the third and fourth elements. . Of the six circles, two different
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ones were blackened to produce each of the nine target patterns. One 
blackened circle was on the left of fixation, and the other on the 
right. Each element position was blackened equally often. The binary 
patterns used in this study are illustrated in Appendix A. The dimen­
sions of each target template in the illustration are approximately 
the same as those used in the experiment.
The J2 began by telling the child that she would show pictures at 
the spot where he saw an "X" on the screen. Several patterns from dif­
ferent cards were shown, while JE pointed out to the that all cards 
were alike in that they were "a line of circles, some black and some 
white." It was also pointed out that they were also different because 
the black circles were not always in the same place. The was given 
examples again by showing different cards. was told he should "look 
for the black circles” (while JE pointed to the black circles) .
was then given four successive practice trials. The stimuli 
were presented for .15 sec., and the illumination on the target field 
and fixation field, supplied by flourescent lamps, was sufficient for 
detection of the stimulus elements. J3 was given directions on how to 
score the "marking sheet." 12 covered the marking sheet with a piece of 
cardboard cut out so that only one answer line (responding template) was 
exposed at a time. Printed marking sheets, one for each viewing condi­
tion, were supplied for each child. A marking sheet, with illustration 
of the dimensions of the cut out in the mask, is given in Appendix B.
Af ter the four trials of practice, the S_ began the experimental task.
The ^  was shown the target element at a duration of .15 sec. and asked 
to record on the score paper where the blackened circles were. The JS 
suggested that J5 mark the blackened circles with a cross mark (X) at 
the appropriate space so that he could answer more quickly. The use of
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the cross was chosen, instead of reproduction by filling in circles, 
because it required less time to reproduce a pattern.
The individual target patterns were numbered 1-9 for the con­
venience of IS and shown in that sequence. The J5 was told to mark his 
answer as quickly as he could so that he would remember all he had 
seen. As each line was marked, the masking card was moved down to 
expose another responding template.
As the E showed the cards she sometimes interjected comments of,
"Guess where the circles are now," and, "Don’t let me fool you." This 
was an attempt to keep subjects alert for each observation. The general 
direction of reproducing the stimulus pattern was noted. It was not 
noted for each pattern, but rather overall direction of answering. The 
answer sheet was placed on either the right or left of the tachistoscope 
depending on the information gathered from previous handedness tests in 
which the hand the used to sign his name was observed. The intertrial 
interval was determined by the pace at which the child chose to work.
An error was counted when the child indicated that an open element was 
filled, or when he indicated that a filled circle was unfilled.
This condition was designated the tachistoscopic pattern control 
(TPC).
Binary Pattern Copying. Copying the targets was the next test 
procedure for the first session. The same binary-pattern targets were 
shown, as before, only in reverse numerical order (9-1) and with the 
tachistoscope set on manual (untimed) operation. The was asked to 
look at the targets, one at a time, and to record with the same cross 
mark where he saw the blackened circles. He was told to mark just 
where he saw the black circles so that he would "make his score sheet 
look like the picture in the machine." The E recorded the length of
time it took the SJ to "copy" the pattern.
This was considered the control condition for Pattern Copying 
(PCC).
The S[ was then told that he should copy the pictures one more 
time under the same conditions, but this time it was most important to 
"get the right answer." The El referred to all of the tasks as games, 
and this game was called "get the right answer game." Instructions to 
J3 were, "We are going to play this game again now. This time I want 
you to take plenty of time. Try to be fast, but be sure that you are 
right before you copy the design. It is important to be sure that you 
are right before you answer. Don’t rush or hurry even though you may 
see a stopwatch being used. Be sure you are right when you mark the 
answer." It was re-emphasized that speed was not important because the 
JE wanted the SJ to be right. This time the targets were shown in the 
original forward order (1-9). Time of response was again recorded by 
a stopwatch.
This was the experimental condition of copying the patterns, since 
the JE attempted to develop a reflective attitude in the J3. This condi­
tion was designated the Pattern Copying Experimental (PCE) condition. 
Second Session
All of the Ss in each classroom completed the first session and 
then in turn completed the second session. Thus, several days elapsed 
before j3s engaged in the second session.
Multiple Look Reproduction. When the S_ began the second session he 
was reminded of the kinds of tasks he had performed before— in particular 
with reference to the "circles." Directions in detail were not necessary 
was asked to recall that he had "guessed where the black circles were." 
E referred to handedness information to determine on which side of the
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tachistoscope to place the paper.
The was instructed that his first "game” during this session 
would be the same kind that he had "played" before. This time, however, 
he would be able to see the pattern over and over again, for as many 
times as necessary to "get the right answer." Instructions were,
"When I show you the patterns— designs— this time you may look at them 
again and again until you are sure that you are right. Then write 
your answer on the paper. Just tell me if you want to see the picture 
again. The important thing is to be sure that you are right, so don’t 
answer until you are sure."
The jS could see each pattern as many as ten times, each time with 
a .15-sec. exposure. If the child had not made his reproduction by 
then, the _E gently insisted on an attempt. Therefore, the child did not 
leave the task feeling unfulfilled. The JE always praised every answer 
with comments such as, "You’re doing a good job;" "Good," etc.
This Multiple Look Test was the experimental condition to be com­
pared to the TPC results, which were obtained at the beginning of the 
first session.
It was designated the TPE condition.
Laterality Pis crimination Task. Selected items from a test of 
right and left discrimination also were shown by means of the tachis­
toscope. The test was a modification of the one by Culver (1969), ex­
cept that fewer pictures were used and the size of pictures was en­
larged. Three pictures of hands and three of feet were flashed. These 
pictures are shown in Appendix C.
The was instructed that he would see pictures, flashed on the 
tachistoscopic screen, for as long as he needed (jl. e^ ., manual). His 
job would be to figure out whether he was looking at a left or a right
part. The JE explained that this was a simple task and she would 
show the S_ how he could figure out the answer. Detailed instructions 
were given as follows: "I am going to show you some pictures of hands
and feet. Look at your own hands and feet to help you see what I 
mean." The JE used her own hands and feet in demonstration. "Look 
where your thumb is and your fingernails; see how your right hand 
looks different from your left hand. Look at your feet. Wiggle your 
toes and figure out where your big toe is." In the instruction, re­
ference was made to right and left hands and feet. However, the was 
instructed that it would not be necessary for him to give his answer 
a right or left name. "Use your own hands and feet, and make yours 
look exactly like the ones you see in the pictures. When you have fi­
gured out which one it is, raise the hand or tap the foot that looks 
most like the one in the picture."
It was felt that the laterality test was simplified by removing 
the language identification aspect. The JE recorded the time with the 
stopwatch.
This was designated the Laterality Discrimination Control (LDC) 
condition.
The next test condition followed immediately. The JS was told that 
he would "play" the same "game" again. This time, however, like many 
other times, the was to be sure he "got the right answer." Thus, re­
flective conditions were established: "Now we are going to play that
game again. I want you to check yourself to see how well you did. Try 
to be fast, but be sure you’re right before you answer (i. j2., raise 
your hand or tap your foot). Last time we were looking at the cards to 
see how fast you could answer, but this time be sure you are right 
before you answer."
The test was given and timed as before. The reverse order of the
pictures was used. If the S_ had not answered within 1 min., the E 
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encouraged him to guess. Therefore, J3 was not left with a feeling of 
unfulfillment over not having completed the task. Always he was praised 
and encouraged. This was the Laterality Discrimination Experimental (LDE) 
Response Organization Task. Next the test developed by Regan and 
Cropley (1964) was given. This was a test to determine the jSs1 ten­
dency to respond in a spatially organized sequence. The E .took twelve 
yellow cubes, 1 1/2 in. on a side, from a small wicker basket and 
placed them along a 2x32-in. board in front of the _S. was asked to 
pick them up, one at a time, and put them back in the small basket.
The sequence of how the blocks were picked up was recorded by the _E.
This was designated the Response Organization (RO) test.
Drawing Direction Task. The final test of the session was a test 
of the directionality of drawing. The S_was given an 8xl0-in. piece 
of paper, with two 2-in. diameter circles duplicated on it, and a pencil. 
He was instructed to "draw a line from one circle to the other." The 
circles are illustrated in Appendix D.
The direction in which he drew the line was recorded. This was 
called the Drawing Direction Test (DDT).
The child then, returned to his room, and the next was summoned.
RESULTS
The complete results are summarized in Appendices E, F, and G.
Appendix E gives the summarized results of the various laterality 
tests for each J5. In this appendix the eyedness and handedness is 
indicated by L or R according to the concensus of the tests. The 
directionality of the drawing in the DDT is indicated also by L or R. 
The next column gives the score on the R-0 test. This score is de­
rived from the addition of differences between the ordinal position 
from the left for two blocks picked up in succession. Thus, picking 
the blocks up in sequence from left to right, or right to left, would 
produce a score of 11, which is the minimum. Departures from such a 
sequence would produce larger differences between two positions picked 
up in succession, and thus a larger sum for the total response-organi­
zation score. The following column indicates the prevailing direction 
of responding in the R-0 test, either L or R, or a question mark to 
indicate an indeterminate direction. The remaining four columns give 
the number of correct responses and the responding time under control 
and reflective conditions for the LD test.
Appendix F presents the results for the reproduction of tachisto­
scopic patterns. The results for binary pattern perception could be 
scored in two ways. The first way is to count one error for each ele­
ment position that is not correctly reproduced. Therefore, one error 
is scored for each open element that is marked by the S_y and one error 
is counted for each filled element that is left unmarked. Thus, an 
could get partial credit for producing a part of the complete pattern.
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In Appendix F, the numbers under E-P (element position) represent total 
of errors of reproduction for that element. The meaning of the other 
columns is self-explanatory.
Appendix G gives the results for the copying of the binary patterns. 
The table is almost identical to that in Appendix F for tachistoscopic 
patterns, except that responding times are given for both PCC and PCE 
conditions, instead of the number of looks for the TPE condition.
Errors within Tachistoscopic Patterns
The binary-pattern data were subjected to a five-factor unweighted 
means analysis of variance with repeated measures on two factors— Tempo 
and Element Position.
Primary Ss
The results for the analysis of variance for element-position data 
of tachistoscopic binary patterns for primary children are given in 
Table 2. Of greatest interest is the significant effect of responding 
tempo on mean errors per (p < .01). This effect is illustrated in 
Figure 1, along with the significant interaction between tempo and race. 
As predicted, the performance was more accurate with the reflective 
tempo (TPE condition) . An unexpected result was that the Negro S_s were 
slightly inferior initially, but showed greater improvement under the 
reflective attitude.
Table 2 also indicates a significant interaction between sex and 
brain damage (p < .05). Figure 2 shows mean number of errors per ele­
ment position considering both sex and brain damage. While the non- 
brain-damaged boys perform better than the brain-damaged boys, the 
brain-damaged girls make slightly fewer errors than the non-brain-dam­
aged girls. The dropping off of the curves at either end also demon­
strates more correct reproductions of those elements. Figure 2 also
TABLE 2
SUMMARY TABLE OF UNWEIGHTED MEANS ANALYSIS OF VARIANCE 
FOR TACHISTOSCOPIC PATTERN PERCEPTION BY PRIMARY CLASSES
Source df MS F
Between Subjects 40 8.515
Sex (A) 1 0.066 0.008
Race (C) 1 0.731 0.092
Brain Damage (E) 1 1.471 0.185
A x C 1 10.700 1.346
A x E 1 47.544 5.979*
C x E 1 19.798 2.490
A x C x E 1 8.169 1.027
Subjects within Groups 33 7.952
Within Subjects 451 1.787
Tempo (B) 1 185.718 58.754**
A x B 1 0.311 0.098
B x C 1 16.776 5.307*
B x E 1 1.784 0.564
A x B x C 1 1.651 0.522
B x C x E 1 1.618 0.512
A x B x E 1 0.711 0.225
A x  B x C x E 1 0.760 0.240
B x Subjects within Groups 33 3.161
36
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Table 2, Continued
Element Position (D) 5 11.431 9.257**
A x D 5 0.940 0.761
C x D 5 1.951 1.580
D x E 5 0.491 0.398
A x C x D 5 1.539 1.246
A x D x E 5 3.099 2.510*
C x D x E 5 0.170 0.138
A x C x D x E 5 1.372 1.111
D x Subjects within Groups 165 1.235
B x D 5 0.160 0.186
A x B x  D 5 3.341 3.877**
B x C x D 5 0.423 0.491
B x D x E 5 0.428 0.496
A x B x C x D 5 0.596 0.691
A x B x D x E 5 1.660 1.927
B x C x D x E . 5 0.780 0.905
A x B x C x D x E 5 0.420 0.487
B x D x Subjects within Groups 165 0.862
Total 491 2.335
* p < .05
** p < .01
FIGURE 1
MEAN NUMBER OF ERRORS FOR NEGRO AND WHITE PRIMARY SS 
IN REPRODUCING TACHISTOSCOPIC PATTERNS UNDER TWO RESPONDING TEMPOS
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FIGURE 2
MEAN NUMBER OF ERRORS PER ELEMENT POSITION IN REPRODUCING 
TACHISTOSCOPIC PATTERNS BY BRAIN-DAMAGED AND NON-BRAIN-DAMAGED 
BOYS AND GIRLS IN PRIMARY CLASSES
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illustrates the significant triple interaction, seen in Table 2, be­
tween sex, brain damage, and element position (p < .05).
In Figure 3, performance of the primary boys and girls under the 
TPC and TPE conditions can be seen. Means of errors per J3 are plotted 
as a function of the position of the elements from left to right. The 
induced reflective attitude results in a marked reduction in errors, as 
predicted, previously illustrated in Figure 1. The significant inter­
action, seen in Table 2, between sex, tempo, and element position 
(p < .01) is also shown in Figure 3. Figure 3 again demonstrates that 
the fewest number of errors are made at either end of the pattern. The 
least amount of discrimination appears to be between elements three and 
four, closest to the point of fixation.
Intermediate Ss'
The results of the analysis of variance of errors per element posi­
tion with tachistoscopic patterns for the intermediate Ss are shown in 
Table 3. Again, the main effect of tempos is significant (p < .01), with 
the reflective attitude superior as predicted. The main effect of race 
was significant (p < .05), with the Negroes showing superior performance. 
This difference was not predicted.
In Table 3, the main effect of brain damage is seen to be signifi­
cant (p <.05). This effect is illustrated in Figure 4. There is also 
a significant interaction between sex and brain damage (p < .05).
Figure 4 shows that the familial girls made, by far, the most errors, 
with brain-damaged girls also showing more errors than brain-damaged boys. 
Therefore, the main effect of sex is significant (p < .01). The non- 
brain-damaged boys made fewest errors. Figure 4 also shows that the 
brain-damaged S^s perform with greater accuracy.
Table 3 shows a significant main effect of element position (p < .05).
FIGURE 3
MEAN NUMBER OF ERRORS PER ELEMENT POSITION IN REPRODUCING 
TACHISTOSCOPIC PATTERNS BY PRIMARY BOYS AND GIRLS 
UNDER TWO CONDITIONS OF TEMPO
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TABLE 3
SUMMARY TABLE OF UNWEIGHTED MEANS ANALYSIS OF VARIANCE 
FOR TACHISTOSCOPIC PATTERN PERCEPTION BY INTERMEDIATE CLASSES
Source df MS F
Between Subjects 43 8.945
Sex (A) 1 71.363 10.571**
Race (C) 1 33.585 4.975*
Brain Damage (E) 1 30.214 4.475*
A x C 1 0.487 0.072
A x E 1 29.972 4.440*
C x E 1 1.393 0.206
A x C x E 1 5.998 0.888
Subjects within Groups 36 6.751
Within Subjects 484 1.705
Tempo (B) 1 90.236 29.835**
A x B 1 0.839 0.278
B x C 1 7.581 2.507
B x E 1 1.589 0.525
A x B x C 1 4.401 1.455
B x C x E 1 2.877 0.951
A x B x E 1 0.366 0.121
A x B x C x E 1 0.029 0.010
B x Subjects within Groups 36 3.025
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Table 3, Continued
Element Position (D)
A x D
C x D
D x E
A x C x D
A x D x E
C x D x E
A x C x D x E
D x Subjects within Groups 
B x D
A x B x D
B x C x D
B x D x E
A x B x C x D
A x B x D x E
B x C x D x E .
A x B x C x D x E  
B x D x Subjects within Groups 
Total
5 8.499 7.400**
5 1.648 1.435
5 2.039 1.775
5 0.548 0.477
5 1.097 0.955
5 1.977 1.721
5 0.781 0.680
5 0.854 0.744
180 1.149
5 2.303 2.204
5 .0.481 0.460
5 0.725 0.694
5 1.304 1.248
5 1.657 1.568
5 0.455 0.435
5 0.250 0.240
5 1.622 1.553
180 1.045
527 2.295
*p < .05
**p < .01
FIGURE 4
MEAN NUMBER OF ERRORS PER S_ WITH TACHISTOSCOPIC PATTERNS FOR 
BRAIN-DAMAGED AND NON-BRAIN-DAMAGED CHILDREN OF BOTH SEXES 
IN THE INTERMEDIATE CLASSES
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Figure 5 shows mean errors as a function of element position over all 
of the tachistoscopic patterns. As was true with the primary Ss, the 
fewest number of errors are made in elements 1 and 6. The curve of 
errors levels off around the point of fixation, indicating not as much 
discriminative accuracy for elements 3 and 4. Generally, there are more 
errors to the right of fixation than to the left.
Copying Errors within Binary Patterns
Primary Ss
The summary of the analysis of variance by element position for 
copying by the primary Ss is given in Table 4. The main effects which 
are significant are for tempo (p < .01) and element position (p < .01). 
In Figure 6, mean number of errors are plotted as a function of element 
position for the girl Ss. Figure 7 is the same display for boys. Both 
figures demonstrate that in the reflective tempo (PCE) the Ss copy more 
accurately. Both figures also demonstrate that generally there are 
fewer errors in element positions 1 and 6. As was true with the tachis- 
toscopic-pattern task, there is less discrimination for elements around 
the point of fixation.
Finally, these figures demonstrate that the effect of sex is de­
pendent upon element position and brain damage (p < .05). In addition, 
the effect of sex varies with tempo (i_. e_., reflective-impulsive) , 
element position, and brain damage (p < .05).
Intermediate Ss
The summary of the analysis of variance by element position for 
copying by the intermediate Ss is given in Table 5. There were no sig­
nificant differences for the intermediate Ss on any of the variables. 
Probably the test was not sensitive enough. A test simple enough for 
the primary Ss may have been too simple for the intermediate children.
FIGURE 5
MEAN NUMBER OF ERRORS PER ELEMENT POSITION WITH 
TACHISTOSCOPIC PATTERNS FOR INTERMEDIATE SS
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TABLE 4
SUMMARY TABLE OF UNWEIGHTED MEANS ANALYSIS OF VARIANCE 
FOR BINARY PATTERN COPYING BY PRIMARY CLASSES
Source df MS F
Between Subjects 40 ; 5.289
Sex (A) 1 2.514 0.455
Race (C) 1 7.680 1.391
Brain Damage (E) 1 11.070 2.005
A x C 1 0.117 0.021
A x E 1 6.021 1.091
C x E 1 9.282 1.681
A x C x E 1 4.585 0.831
Subjects within Groups 33 5.521
Within Subjects 451 0.738
Tempo (B) 33.866 12.053**
A x B 1 2.313 0.823
B x C 1 0.013 0.005
B x E 1 4.117 1.465
A x B x C 1 0.069 0.025
B x C x E 1 0.069 0.025
A x B x E 1 0.620 0.221
A x B x C x E 1 0.013 0.005
B x Subjects within Groups 33 2.810
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Table 4, Continued
Element Position (D)
A x D
C x D
D x E
A x C x D
A x D x E
C x D x E
A x C x D x E
D x Subjects within Groups 
B x D
A x B x D
B x C x D
B x D x E
A x B x C x D
A x B x D x E
B x C x D x E
A x B x C  x D x  E 
B x D x Subjects within Groups 
Total
5 4.415 7.743**
5 0.820 1.439
5 1.000 1.754
5 0.206 0.361
5 0.260 0.456
5 1.328 2.328*
5 0.643 1.128
5 0.315 0.553
165 0.570
5 0.411 1.453
5 0.146 0.518
5 0.366 1.294
5 0.076 0.268
5 0.435 1.539
5 0.767 2.711*
5 0.125 0.441
5 0.427 1.509
165 0.283
491 1.109
*p < .05
**p < .01
FIGURE 6
MEAN NUMBER OF ERRORS PER EL©4ENT POSITION FOR 
FOR BRAIN-DAMAGED AND NON-BRAIN-DAMAGED PRIMARY 
GIRLS IN COPYING BINARY PATTERNS UNDER TWO CONDITIONS OF TEMPO
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FIGURE 7
MEAN NUMBER OF ERRORS PER ELEMENT POSITION FOR 
BRAIN-DAMAGED AND NON-BRAIN-DAMAGED PRIMARY BOYS 
IN COPYING BINARY PATTERNS UNDER TWO CONDITIONS OF TEMPO
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TABLE 5
SUMMARY TABLE OF UNWEIGHTED MEANS ANALYSIS OF VARIANCE 
FOR BINARY PATTERN COPYING BY INTERMEDIATE CLASSES
Source df MS F
Between Subjects 43 5.602
Sex (A) 1 2.265 0.415
Race (C) 1 6.128 1.124
Brain Damage (E) 1 4.419 0.810
A x C 1 2.265 0.415
A x E 1 11.364 2.084
- C x E 1 8.114 1.488
A x C x E 1 11.364 2.084
Subjects within Groups 36 5.453
Within Subjects 484 0.501
Tempo (B) 1 1.060 1.065
A x B 1 3.517 3.533
B x C 1 3.000 ' 3.013
B x E 1 1.831 1.839
A x B x C 1 0.025 0.025
B x C x E 1 1.275 1.280
A x B x E 1 0.057 0.057
A x B x C x E 1 2.274 2.284
B x Subjects within Groups 36 0.996
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Table 5, Continued
Element Position 5 1.078 1.698
A x D 5 0.495 0.779
C x D 5 0.062 0.098
D x E 5 0.099 0.156
A x C x D 5 0.204 0.321
A x D x E 5 0.070 0.111
C x D x E 5 0.113 0.177
A x C x D x E 5 0.619 0.975
D x Subjects within Groups 180 0.635
B x D 5 0.092 0.341
A x B x D 5 0.390 1.451
B x C x D 5 0.423 1.576
B x D x E 5 0.580 2.161
A x B x C x D 5 0.239 0.890
A x  B x D x E 5 0.206 0.768
B x C x D x E 5 0.162 0.601
A x B x C x D x E 5 0.355 1.323
B x D x Subjects within Groups 180 0.269
Total 527 0.917
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Frequently there were no errors at all within a given subgroup of inter­
mediate Ss.
Complete Reproduction of Tachistoscopic Patterns
The next analysis of binary pattern reproduction considered only 
whether or not the pattern was reproduced with complete accuracy. The 
datum was the number of patterns that were correctly reproduced by an J5. 
Since previous research has shown greater accuracy for those patterns 
having the filled elements symmetrical about fixation, the results were 
analyzed separately for symmetrical and asymmetrical patterns. The 
three symmetrical patterns are numbered 7, 8, and 9 in Appendix A. Since 
there were six asymmetrical patterns, the number of asymmetrical patterns 
which were correctly reproduced was divided by two prior to the analysis. 
Primary Ss
The results of the complete-pattern analysis for the primary Ss are 
shown in Table 6. The main effects of tempo are significant (p < .01), 
as is the interaction between tempo and race (p < .05). Those results 
are illustrated in Figure 8. The Negroes were slightly inferior in the 
control (first) test, but they improved more after reflective instruc­
tions .
Table 6 also shows a significant main effect of brain damage (p < .01), 
with the brain-damaged j>s showing better performance (M = 1.864) than the 
non-brain-damaged (M = 1.176).
It is interesting that there is no main effect of the symmetry of 
the patterns, in view of the previous data in the literature on both 
normal and retarded S s .
Intermediate Ss
The complete-pattern results of the analysis of variance for the 
intermediate Ss are shown in Table 7. The main effect of tempo is
TABLE 6
SUMMARY TABLE OF UNWEIGHTED MEANS ANALYSIS OF VARIANCE 
FOR COMPLETE REPRODUCTION OF TACHISTOSCOPIC PATTERNS BY PRIMARY CLASSES
Source df MS F
Between Subjects 40 1.249
Sex (A) 1 0.001 0.001
Race (C) 1 1.419 1.631
Brain Damage (E) 1 16.821 19.340**
A x C 1 1.809 2.080
A x E 1 0.001 0.001
C x E 1 0.484 0.557
A x C x E . 1 0.006 0.007
Subjects within Groups 33 0.870
Within Subjects 123 0.963
Tempo (B) 1 35.096 69.101**
A x B 0.069 0.136
B x C 1 3.682 7.251*
B x E 0.283 0.559
A x B x C 1 0.244 0.481
B x C x E 1 0.000 0.000
A x B x E 1 1.068 2.102
A x B x C x E 1 0.012 0.023
B x Subjects within Groups 33 0.508
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Table 6, Continued
Element Position (D)
A x D
C x D
D x E
A x C x D
A x  D x E 
C x D x E
A x C x D x E
D x Subjects within Groups 
B x D
A x B x D
B x C x D
B x D x E
A x B x D x C
A X B x D x E
B x C x D x E .
A x B x C x D x E  
B x D x Subjects within Groups 
Total
1 1.820 1.816
1 2.912 2.906
1 2.258 2.253
1 3.811 3.803
1 0.497 0.496
1 0.149 0.149
1 0.806 0.804
1 0.292 0.291
33 1.002
1 0.278 0.688
1 0.037 0.092
1 0.523 1.295
1 0.954 2.360
1 0.068 0.169
1 1.580 3.910
1 1.072 2.652
1 0.505 1.250
33 0.404
163 1.033
*p < .05
**p < .01
FIGURE 8
MEAN CORRECT REPRODUCTIONS PER S_ FOR COMPLETE TACHISTOSCOPIC 
PATTERNS UNDER TWO CONDITIONS OF TEMPO FOR NEGRO AND WHITE SS
IN THE PRIMARY GROUP
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TABLE 7
SUMMARY TABLE OF UNWEIGHTED MEANS ANALYSIS OF VARIANCE FOR 
COMPLETE REPRODUCTION OF TACHISTOSCOPIC PATTERNS BY INTERMEDIATE CLASSES
\1
Source df MS F
Between Subjects 43 1.016
Sex (A) 1 2.226 3.157
Race (C) 1 10.032 14.233**
Brain Damage (E) 1 3.843 5.453*
A x C 1 0.224 0.318
A x E 1 0.418 0.593
C x E 1 0.610 0.865
A x C x E 1 0.076 0.107
Subjects within Groups 36 0.705
Within Subjects 132 0.947
Tempo (B) 1 16.503 40.305**
A x B 1 0.405 0.990
B x C 1 0.625 1.527
B x E 1 1.389 3.392
A x B x C 1 0.484 1.183
B x C x E 1 0.723 1.765
A x B x E 1 0.911 2.225
A x B x C x E 1 0.062 0.151
B x Subjects within Groups 36 0.409
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Table 7, Continued
Element Position (D) 1 1.165 0.942
A x D 1 5.916 4.782*
C x D 1 0.683 0.552
D x E 1 1.581 1.278
A x C x D 1 0.456 0.369
A x D x E 1 2.871 2.320
C x D x E 1 0.184 0.148
A x C x D x E 1 0.077 0.062
D x Subjects within Groups 36 1.237
B x D 1 0.004 0.008
A x B x D 1 0.316 0.684
B x C x D 1 0.238 0.515
B x D x E 1 0.693 1.499
A x B x C x D 1 0.156 0.338
A x B x D x E 1 0.027 0.059
B x C x D x E • 1 0.057 0.124
A x B x C x D x E 1 0.415 0.897
B x D x Subjects within Groups 36 0.462
To tal 175 0.964
*p < .05
**p < .01
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significant (p < .01), with again the control condition (M = 1.386) 
revealing poorer performance than the reflective condition (M = 2.215).
There are also main effects of brain damage (p < .05) and race (p < .01).
The brain-damaged Ss are more accurate (M = 1.881) than the non-brain- 
damaged Ss (H = 1.586) on this measure.
There is also a significant interaction between sex and pattern 
symmetry (p < .05). This is illustrated in Figure 9. The boys are 
more accurate on symmetrical patterns, but the reverse is true for 
girls. The absence of a main-effect difference for the two types of 
patterns was again totally unexpected.
Complete Reproduction of Copied Patterns
Primary Ss
The complete-pattern results for the analysis of variance for the 
copying of binary patterns are shown in Table 8 for the primary Ss.
The only significant results are for tempo (p < .01) and brain damage 
(p < ,01). The means for Control and Reflective conditions are 2.304 
and 2.670, respectively, which shows the usual superiority of the re­
flective attitude. The brain-damaged Ss are again superior (M = 2.645) 
to the non-brain-damaged Ss (M = 2.264).
Intermediate Ss
The complete-pattern results for the analysis of variance for the 
copying of binary patterns are shown for the intermediate Ss in Table 9. 
There are no significant effects. This, again, is probably due to the 
high overall level of performance for these Ss.
Lateral Discrimination Test 
The number of correct responses on the Lateral Discrimination test 
were submitted to a four-factor analysis of variance, with repeated 
measures on one factor— responding tempo.
FIGURE 9
MEAN CORRECT REPRODUCTIONS PER FOR COMPLETE TACHISTOSCOPIC 
PATTERNS, EITHER SYMMETRICAL OR ASYMMETRICAL,
FOR INTERMEDIATE BOYS AND GIRLS
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TABLE 8
SUMMARY TABLE OF UNWEIGHTED MEANS ANALYSIS OF VARIANCE FOR
COMPLETE REPRODUCTION OF COPIED PATTERNS BY PRIMARY CLASSES
Source df MS F
Between Subjects 40 0.536
Sex (A) 1 0.230 0.525
Race (C) 1 0.747 1.-709
Brain Damage (E) 1 4.979 11.393**
A x C 1 0.002 0.006
A x E 1 1.737 3.976
- C x E 1 0.026 0.060
A x C x E 1 0.211 0.484
Subjects within Groups 33 0.437
Wi thin Subj ec ts 123 0.524
Tempo (B^ 1 4.669 23.812**
A x B 1 0.513 2.619
B x C 1 0.000 0.000
B x E 1 0.390 1.992
A x B x C 1 0.024 0.122
B x C x E 1 0.730 3.720
A x B x E 1 0.248 1.267
A x B x C x E 1 0.000 0.000
B x Subjects within Groups 33 0.196 \
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Table 8, Continued
Element Position (D)
A x D
C x D
D x E
A x  C x D 
A x D x E
C x D x E
A x C x D E 
D x Subjects within Groups 
B x D
A x B x D
B x C x D
B x D x E
A x B x C x D
A x B x D x E
B x C x D x E
A x B x C x D x E  
B x D x Subjects within Groups 
Total
1 1.238 1.263
1 2.097 2.140
1 2.721; 2.828
1 0.354 0.360
1 0.714 0.728
1 0.078 0.080
1 0.792 0.808
1 0.160 0.163
33 0.980
1 0.038 0.116
1 0.230 0.712
1 0.200 0.620
1 0.737 2.279
1 0.026 0.081
1 0.256 0.790
1 0.002 0.005
1 0.019 0.057
33 0.324
163 0.527
*p < .05
**p < .01
TABLE 9
SUMMARY TABLE OF UNWEIGHTED MEANS ANALYSIS OF VARIANCE FOR
COMPLETE REPRODUCTION OF COPIED PATTERNS BY INTERMEDIATE CLASSES
Source df MS F
Between Subjects 43 0.783
Sex (A) 1 0.602 0.845
Race (C) 1 2.210 3.105
Brain Damage (E) 1 2.824 3.968
A x C ) 1 0.338 0.475
A x E 1 2.022 2.841
C x E 1 0.038 0.053
A x C x E 1 1.508 2.119
Subjects within Groups 36 0.712
Within Subjects' 132 0.311
Tempo (B) 1 0.183 0.856
A x B 1 0.117 0.546
B x C 1 0.039 0.182
B x E 1 0.029 0.134
A x B x C 1 0.011 0.051
B x C x E 1 0.630 2.951
A x B x E 1 0.153 0.716
A x B x C x E 1 0.024 0.111
B x Subjects within Groups 36 0.214
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Table 9, Continued
Element Position (D)
A x D
C x D
D x E
A x C x D
A x D x E
C x D x E
A x C x D x E
D x Subjects within Groups 
B x D
A x B x D
B x C x D
B x D x E
A x B x C x D
A x B x D x E
B x C x D x E
A x B x C x D x E  -
B x D x Subjects within Groups 
Total
1 0.366 0.588
1 0.090 0.144
1 0.692 1.110
1 0.000 0.000
1 0.041 0.066
1 0.062 0.100
1 0.055 0.089
1 0.023 0.038
36 0.623
1 0.076 0.453
1 0.107 0.641
1 0.139 0.828
1 0.049 0.293
1 0.010 0.062
1 0.032 0.190
1 0.016 0.093
1 0.002 0.014
36 0.168
175 0.427
*p < .05
**p < .01
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Primary Ss
The results of the analysis of variance on the LDT are shown in 
Table 10. No main effects were significant. However, there was a sig­
nificant interaction between race and brain damage (p < .05). The 
brain-damaged Negroes were most accurate (M = 4.136), but the non-brain— 
damaged Negroes were least accurate (M = 3.250). The values for brain­
damaged and non-brain-damaged Whites were 3.423 and 3.945, respectively.
There was also a significant interaction fetween sex and tempo 
(p < .05). The boys were most accurate under the control condition 
(M =4.000), then the girls (M = 3.333), but the difference was reduced 
under the reflective condition (3.695 for boys and 3.666 for girls).
A significant interaction also appeared between brain damage and 
tempo (p < .01). Whereas the brain-damaged children dropped from 4.000 
to 3.500 correct responses in the reflective condition, the non-brain- 
damaged children improved from 3.294 to 3.941 correct responses with the 
reflective attitude.
Intermediate Ss
The results of the analysis of variance on the LDT are shown in 
Table 11 for the intermediate Ss. No main effects were significant.
There were significant interactions of sex with brain damage 
(p < .05) and with tempo (p < .05). These results are illustrated in 
Table 12. The boys improved under the reflective condition, but the 
girls did less well. Brain-damaged boys were not as accurate as non- 
brain-damaged boys, but the-brain-damaged girls were more accurate than 
the non-brain-damaged girls.
Iritercorrelations among Measures
The various intercorrelational matrices for the different groups 
of £s in this investigation are given in Appendix H. Only groups having
TABLE 10
SUMMARY TABLE OF UNWEIGHTED MEANS ANALYSIS OF VARIANCE FOR CORRECT
RESPONSES ON THE LATERAL DISCRIMINATION TEST BY PRIMARY CLASSES
Source df MS F
Between Subjects 40
Sex (A) 1 4.061 1.759
Race (C) 1 0.157 0.068
Brain Damage (D) 1 1.071 0.464
A x C 1 0.407 0.176
A x D 1 5.232 2.267
C x D 1 12.041 5.217*
A x C x D 1 0.083 0.036
Subjects within Groups 33 2.308
Within Groups 41
Tempo (B) 1 0.451 0.649
A x B 1 3.703 5.327*
B x C 1 2.405 3.460
B x D 1 6.645 9.559**
A x B x C 1 2.193 3.155
A x B x D 1 2.729 3.926
B x C x D 1 2.527 3.636
A x B x C x D 1 1.641 2.361
B x Subjects within Groups 33 0.695
Total 81
*P < .05, **p < .01 66
TABLE 11
SUMMARY TABLE OF UNWEIGHTED MEANS ANALYSIS OF VARIANCE FOR CORRECT RE­
SPONSES ON THE LATERAL DISCRIMINATION TEST BY INTERMEDIATE CLASSES
Source df MS F
Between Subjects 42
Sex (A) 1 0.777 0.633
Race (C) 1 0.125 0.102
Brain Damage (D) 1 0.392 0.320
A x C 1 0.160 0.130
A x D 1 8.075 6.580*
C x D 1 0.429 0.350
A x C x D 1 1.703 1.387
Subjects within Groups 35 1.227
Within Groups 43
Tempo (B) 1 0.064 0.141
A x B 1 2.995 6.605*
B x C 1 0.368 0.812
B x D 1 0.967 2.134
A x B x C 1 0.332 0.733
A x B x D 1 0.064 0.141
B x C x D 1 0.015 0.034
A x B x C x D 1 1.121 2.473
B x Subjects within Groups 35 0.453
Total 85
*p < .05 67
TABLE 12
MEAN CORRECT RESPONSES ON THE LATERAL DISCRIMINATION TEST 
WITH CONTROL AND REFLECTIVE ATTITUDES 
BY BRAIN-DAMAGED AND NON-BRAIN-DAMAGED BOYS AND GIRLS 
IN THE INTERMEDIATE CLASSES
Group LDC LDE Mean
Boys:
BD 3.733 3.600 3.666
NBD 3.938 4.625 4.250
Mean 3.836 4.113 3.974
Girls:
BD 5.000 4.250 4.625
NBD 3.625 3.625 3.625
Mean 4.313 3.938 4.126
68
69
five or more j3s are included in the appendix because the reliability 
of effects on fewer Ss is questionable. Each matrix gives the inter­
correlations among 15 selected variables, as described in Appendix H 
and labelled VI through V15.
Impulsivity and Pattern Perception
A correlation between the impulsivity of the S_ and the number of 
errors in pattern perception was predicted. Since the number of looks 
in the tachistoscopic task under the multiple-look condition is a mea­
sure of reflectivity, the number of looks (Vll) should be negatively 
correlated with errors in binary-pattern perception. Three significant 
negative correlations between number of looks and number of errors were 
found for the primary white brain-damaged boys. Another such negative 
correlation was found for the primary Negro non-brain-damaged boys, but 
a significant positive correlation was found for the primary white non­
brain-damaged girls.
Three significant correlations between impulsivity on the LDT and 
number of errors on binary patterns were obtained. Two of these were 
for the intermediate white non-brain-damaged boys, and one was for the 
intermediate Negro non-brain-damaged boys.
Thus, the weight of the evidence favors a positive relation between 
a reflective attitude and accuracy in the perception of spatial patterns. 
Impulsivity and Laterality Discrimination
The evidence is not strong for a correlation between impulsivity 
and laterality discrimination. There is a negative correlation between 
correct responses on the LDT (V14) and impulsivity on that test for the 
primary white non-brain-damaged girls. However, this correlation is 
positive for the primary Negro brain-damaged boys.
The above results may indicate that a reflective attitude does not
improve performance on such a task. Apparently, if the child can do 
the task he can do it promptly, and additional time does not aid the 
child who has difficulty with the task.
Binary Pattern Perception and Response Organization
Two significant correlations indicated a relationship between the 
R-0 score and errors of reproducing binary patterns. Such a relation­
ship was shown by the intermediate Negro non-brain-damaged boys and the 
intermediate Negro non-brain-damaged girls.
DISCUSSION
The first part of this discussion will be oriented around the four 
predictions made for the study. Then other findings and their implica­
tions will be considered.
Impulsivity-Reflectivity -Tempo 
Individual Differences
It was predicted that the retarded children would show differences 
in impulsivity and performance which were comparable to those of normal 
children. There were several significant correlations, and several 
other large but not significant correlations, which support the predic­
tion of variation in impulsivity. For example, the impulsivity scores 
for binary-pattern copying and lateral discrimination were significantly 
correlated (r = .916; p < .05) for the.white non-brain-damaged interme­
diate boys. On the other hand, there was a positive correlation be­
tween the number of looks in the TPE condition and the impulsivity score 
for white brain-damaged intermediate boys. This latter result is in 
the opposite direction to expectation.
Probably the be.st evidence for the existence of the reflective-im­
pulsive dimension in retarded children is the manifest effectiveness of 
this variable on performance. As will be discussed in a later section, 
the JE was able to manipulate this variable in order to influence the 
accuracy of perceptual behavior.
The interaction of several variables with element position is con­
sistent with previous unpublished results for normal Ss from this labo­
ratory. Some Ss exhibited a lateral difference favoring the elements
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to the right of fixation with the binary patterns, while others did the 
reverse. The emergence of a stable left-superiority of performance by 
the intermediate Ss is consistent with previous unpublished data on 
third-grade and fifth-grade normal children.
Impulsivity and Accuracy
The evidence from the correlational matrices indicates that there 
is an inverse relation between the accuracy of perception and the im­
pulsivity of the j5 in the case of binary-pattern perception. Since the 
evidence was inconclusive with respect to the LD test, obviously not all 
perceptual deficits should be attributed to problems of impulsivity.
Increase of Reflectivity with Age
The predicted effect of age on reflectivity was not tested by 
direct comparison of primary and intermediate j3s because any differ­
ence could be an artifact of overall superiority of the older Ss. This 
problem precluded strong conclusion. These measures of impulsivity are 
relative to developmental level. For example, the number of looks in 
the TPE task measures reflectivity, but intermediate Ss would presum­
ably not need as many looks. Similarly, shorter responding times for 
the older children would decrease the differences between control and 
reflective conditions. The best evidence is that for the copying bi­
nary elements the effect of tempo was not significant for the interme­
diate Ss, as can be seen in Table 5. However, it was significant for
the primary Ss, as shown in Table 4.
Modification of Tempo
As predicted, the retarded children did show evidence for differ­
ences in manifestations of tempo. The reflective attitude produced 
superior performance. This conclusion is based on positive correlations 
between the reflective attitude and perceptual accuracy in binary-pattern
73
perception and tests of lateral-spatial orientation.
Since the nature of the instructional variable— introduction of a 
reflective attitude-— required the priority of the uninstructed (control) 
condition, the possibility of a practice effect favoring the reflective 
condition should be considered. The main argument against the simple 
practice effect comes from previous unpublished data of the author.
Normal first-grade children were given identical patterns to those used 
in this study, plus additional practice, without producing a significant 
change in performance.
The difference between reflective and control attitude on the copy­
ing task would also argue against an effect of practice.
The difference between control and reflective conditions might also 
be attributed to a simple warm-up effect instead of practice. However, 
the tachistoscopic patterns with reflective attitude were reproduced at 
the beginning of the second session. Therefore, there should be little 
difference in the warming-up to the situation when the TPC and TPE con­
ditions were run.
Theoretical Interpretation
The harmful effect of the impulsive mode of responding in percpetion 
and immediate memory can be attributed to inadequate control of the RAS 
by the higher centers of the brain. Therefore, the level of activation 
within the organism might be higher than is optimal for the task. There 
are several ways that such an effect could be produced.
One possible mechanism would be that the in giving the impulsive 
response did not allow sufficient time for the proper encoding of the 
stimulus pattern. In the case of the information-translation hypothesis 
(Harcum, 1967a, 1967b), this would mean that the organization and codi­
fication process of memory are not complete at the time of the selection
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of responses. Presumably, the process of encoding into memory require 
time to complete.
Another possibility concerns the effects of guessing behavior in 
relation to the scoring system used. In the analysis by elements of 
the binary patterns an S_ could make two errors by failing to respond at 
all. These are, of course, errors of omission. However, at the other 
extreme, an who marked all six elements would make four errors— all 
of these being errors of commission. If _S marked only two elements, 
but incorrectly, he would also achieve a total of four errors for the 
observation. Perhaps, then, a strategy of withholding uncertain res­
ponses would improve performance. This possibility is doubtful, how­
ever, in view of the effects of the complete-pattern analysis. This 
complete-accuracy analysis of performance would not be as susceptible 
to scoring artifacts. On the other hand, a child with a tendency to 
over-respond (_i. e^  , reproduce too many filled elements) would obviously 
be less likely to make perfect reproductions of complete patterns. A 
detailed analysis of omission and commission errors could shed light 
on this possibility.
Results from other Variables
Effects of Sex
Sutton-Smith and Rosenberg (1959) found that boys were more impul­
sive than girls. On the basis of the.presently obtained relation be­
tween impulsivity and perceptual errors, one would therefore expect 
that boys would perform less accurately on binary-pattern perception.
In the present data, however, the results are in the opposite direction. 
Whereas the primary boys and girls perform equally well overall, the 
intermediate boys are more accurate in perception of the elements within 
tachistoscopic patterns.
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This may reflect the emergence of a constitutional difference be­
tween the sexes. Unpublished data on normal children from this labora­
tory indicate no difference between the sexes in overall numbers of 
errors until the fifth grade. At that time the boys are more accurate, 
using the element position analysis of perceptual accuracy.
Another argument suggests a real difference between sexes for the
intermediate children. This is the interaction between sex and type 
*
of tachistoscopic pattern. The boys are more accurate overall because 
they reproduce the complete pattern of symmetrical configuration more 
often. This is characteristic of adult performance, as indicated by 
previous data from this laboratory.
Effects of Brain Damage
A number of published articles indicate that it is possible to dis­
tinguish between brain-damaged and non-brain-damaged children on the 
basis of perceptual tasks (e_. j»., Fuller & Hawkins, 1969). On the basis 
of greater impulsivity in the brain-damaged child, one would expect that 
he would perform less adequately on the binary patterns. However, on 
the basis of significant main effects for both primary and intermediate 
Ss on the complete reproductions, the brain-damaged j3s perceive more 
accurately. The brain-damaged j>s in the intermediate group also perform 
more accurately in reproducing the elements of the tachistoscopic pat­
terns .
The explanation for the superiority of the brain-damaged may be due 
to the nature of the individual deficits. The brain-injured would be 
more likely to have a specific deficit. Since the brain-injured and 
familial Ss in this study may fxe presumed to be equal in MA, then the 
brain-injured child probably is superior to the familial in all processes 
except those pertaining specifically to his deficit. Thinking in terms
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of a multi-process chain of performance, as in the information-transla-t
tion hypothesis (Harcum, 1967a), the brain-damaged child should have 
other superior capabilities to compensate for his loss— with respect to 
the familial control Ss of equal MA. Not all brain-damaged Ss would be 
expected to have injuries which would interfere with RAS functioning, 
for example. If the perceptual task happens to tap the deficit of the 
brain-injured child, that child will perform less effectively than the 
familial S^. If not, the organic child will perform with greater accuracy. 
Assuming that the present tasks are more likely to "miss" a specific 
deficit, the brain-damaged group should be expected to exhibit superior 
performance on these tasks.
This argument is essentially the same one used by Johnson and Mykle- 
bust (1967) to account for differences between children with specific 
learning disability and retarded children. They point out that the 
child with specific problems should not be expected necessarily to show 
deficits in all areas of skills, but the familial would tend to show a 
more general retardation.
Effects of Race
Effects of race were not predicted. However, race, like sex, is an 
obvious variable that is so often important that empirical effects are 
not unexpected. In the case of tachistoscopic patterns with primary 
children, the effect is an interaction with tempo. This suggests that 
the Negro child profits more from the reflective instructions because 
he was initially more impulsive. This effect appears for both the com­
plete-pattern and element position measures.
The superior performance of the Negro S_with reflective attitude 
suggests a constitutional superiority. This is consistent with the 
superiority on the pattern-reproduction tasks of the Negro intermediate
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children. The absence of an effect of race on the LD test suggests 
that the racial difference is not solely a matter of the reflective- 
impulsivity dimension.
The absence of a main effect of race for the primary j3s, but a sig­
nificant effect for the intermediate children, suggests a possible in­
terpretation for these effects. This interpretation involves going 
back to the definition of the EMR category, which includes a criterion 
of MA on a standardized test of intelligence. Because of the usual ten­
dency for the intelligence test to penalize the Negro child for cultural 
disadvantages, there may be Negro children of greater constitutional 
ability in the EMR population. Since the present tests are apparently 
relatively culture-free, they should be more effective in tapping this 
constitutional ability. The inclusion of some Negro children of greater 
constitutional ability in the EMR population would raise the level of 
performance for the Negro EMR population, relative to the white j3s.
The above speculation is supported by an analysis of the numbers of 
Negro and white children in the entire EMR population of the school sys­
tem. Whereas there were 29 white and 34 Negro children in the primary 
EMR population of the entire school system, there were 32 white and 67 
Negro students in the intermediate EMR population. The proportion of 
Negroes is obviously much greater in the intermediate group. This would 
suggest that the cultural disadvantages of the Negro children have hin­
dered normal school progress, increasing the chances for the child to 
become a candidate for special education.
The above interpretation is admittedly highly speculative. Unfor­
tunately, total enrollment figures for Negro and white children of com­
parable age groups in the total system were not available. If indeed 
the Negro children were over-represented in the EMR classes, with
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respect to the proportion of Negro children in the system at equivalent 
age levels, this interpretation would seem very tenable.
Effects of Organization
Although there was some evidence of an intercorrelation between R-0 
score and errors in reproducing the binary patterns, there is no compel­
ling evidence for an overall severe deficit in the organization of ele­
ments . In the first place, the overall level of accuracy is well within 
the limits of performance for normal children. Dyer and Harcum (1961) 
found for first- and second-grade children about 2-3 errors per element, 
out of 9 exposures of the same patterns as in the present experiment.
This compares quite favorably to the number of errors shown by the pri­
mary children under the comparable TPC condition, illustrated in Figure 1. 
Moreover, the distribution of the errors among element positions is ar­
ticulated about as much for the EMR children as for the normal children.
This supports the conclusion of Gallagher (1968), with a quite different 
task, that the retarded do not have a deficit in organizational ability.
It is inconsistent with the conclusion of Holden (1969), based on a per­
ceptual task.
Summary
Clearly, the response mode or perceptual style of the EMR child af­
fects his performance on several tasks which involve spatial localiza­
tion and short-term memory for binary patterns. The impulsive tempo of 
responding tends to degrade performance. It is not known whether or 
not this factor is as differentially important for EMR children as for 
normal children. Since EMR children have by definition debilitating 
problems, it is probably more important for them to adopt the most ef­
fective use of the perceptual and mnemonic skills that they do possess. 
Therefore, the classroom teacher of EMR children should, on the basis
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of the results of this study, endeavor to instill a reflective tempo 
to the responses of the child.
APPENDIX A 
ILLUSTRATION OF THE BINARY PATTERNS USED 
IN THIS STUDY, NUMBERED IN ORDER 1-9
80
© o o © © o 
2) ©  ©  ©  o  o  ©
3>. O  Q  O  O  O' ©
A) © o © ® o o
5) © o o o o o
8) o o o o © o
9) o o © © o o
APPENDIX B
COPY OF THE MARKING SHEET USED IN THE BINARY PATTERN TASKS 
(The rectangle illustrates the size of the opening in the mask which 
permitted S^ to see only the template that he was marking for that 
observation.)
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APPENDIX C
COPY OF OUTLINE DRAWINGS OF HANDS AND FEET USED 
THE LATERALITY DISCRIMINATION TASK (LDT)
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APPENDIX D
ILLUSTRATION OF THE DIMENSIONS OF THE CIRCLES USED IN 
THE DRAWING DIRECTION TEST 
(Note that the size and separation of these circles are as in the DDT, 
but the circles are here arranged vertically, instead of horizontally 
across the page as in the actual study. The original stimuli were 
reproduced by spirit duplication.)

APPENDIX E
RESULTS OF THE DIFFERENT LATERALITY AND DIRECTIONAL ORIENTATION TESTS 
FOR EACH £  IN THE PRIMARY (P), INTERMEDIATE (I),
WHITE (W), NEGRO (N), BOY (B), GIRL (G), BRAIN-DAMAGED (D) ,
AND NON-BRAIN-DAMAGED, OR FAMILIAL (F), GROUPS
1  * Eye Hand DDT
R
.... L .D * • ■ ■
-0
Correct Time
Score Direction
C E C E
PWBD
-
1 L R L 11 L 1 3 44.6 34.0
2 R L R 28 L 3 3 20.4 47.9
3 R R L 36 ? 2 3 31.5 44.8
4 R R L 11 L 2 3 22.8 35.3
5 R R L 11 L 5 4 26.1 31.4
6 L L L 11 L 5 3 24.4 51.6
7 L R R 11 L 5 5 40.9 . 43.1
PWBF
8 L R L 11 L 3 3 55.3 57.0
9 R R L 11 L 5 3 36.5 47.1
10 L L R 11 L 5 5 38.9 95.6
11 R L R 11 L 6 5 43.5 52.6
PNBD
12 L L R 11 R 5 4 19.9 26.6
13 R R L 11 L 5 4 27.3 33.1
14 L L L 11 L 6 3 23.0 39.4
15 L L R 11 L 5 5 30.1 37.3
16 R L L 11 L 6 4 23.1 30.0
17 R R L 11 L 4 3 28.1 26.8
18 R L L 11 L 2 2 31.0 24.9
PNBF
19 L R L 11 L 4 4 23.3 38.8
20 R R L 11 L 4 4 21.6 23.8
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Appendix E, Continued
21 R R R 11 R 4 5 30.1 41.9
22 R R L 11 L 3 3 29.6 25.7
23 R L L 11 L 2 4 33.1 35.1
PWGD
24 R R L 11 L 2 1 41.2 62.7
25 R R L 11 L 4 3 29.2 92.7
26 L R L 22 1 4 3 47.5 58.7
27 L R L 11 R 5 3 45.5 44.0
28 R R L 11 L 3 3 24.2 37.5
29 R R L 11 Ii 6 5 27.8 46.6
PWGF
30 L R L 11 L 2 5 51.5 64.7
31 L R L 11 L 5 4 38.6 41.0
32 R R L 11 L 3 5 40.0 42.6
33 R R L . 11 L 1 3 33.1 129.3
34 R R R 11 R 5 3 29.2 36.1
PNGD
35 R R R 45 ? 4 4 35.3 43.4
36 R R L 11 L 5 5 29.6 24.3
37 L R L 11 R 4 5 34.3 23.3
38 L R L 11 R 3 3 39.8 34.2
PNGF
39 L R L 11 L 0 3 38.2 25.2
40 L R L 15 ? 3 5 18.5 37.4
41 L R L 11 L 1 3 32.7 31.0
IWBD
42 R L L 11 R 2 4 33.3 28.2
43 L L L 11 L 3 3 35.8 50.2
44 L L L 11 L 5 5 50.9 59.0
45 L R R 21 R 3 3 71.4 44.5
46 L R L 11 L 3 3 32.9 46.8
47 L L L 11 L 5 3 39.8 69.1
48 R L L 11 L 4 3 29.3 26.5
49 R R L 11 L 3 3 27.3 33.9
50 L R L 11 R 5 4 25.0 57.8
51 R R L 20 R 5 5 19.9 29.0
52 R R L 15 L 3 3 30.3 20.2
53 R R R 11 L 4 3 30.8 41.0
54 R R L 31 ? 5 4 35.5 36.3
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IWBF
55 L L L 13 L 4 5 30.1 23.6
56 L R L 11 L 5 5 36.6 44.1
57 L L L 11 L 2 3 23.6 80.2
58 R R L 11 R 4 5 18.7 25.0
59 R R R 11 R 4 4 35.4 35.3
INBD
60 R R L 11 R 4 5 27.6 27.4
61 R R L 11 R 2 3 27.7 32.9
INBF
62 L R R 11 L 4 6 34.3 60.8
63 R ' R L 11 R 2 4 17.8 30.7
64 R R L 11 R 3 4 24.4 39.9
65 R R L 11 L 5 5 26.9 24.1
66 R R L 11 L 4 5 21.3 24.5
67 R R L 11 L 5 4 49.2 24.2
68 R R L 17 ? 4 4 34.0 37.0
69- L R R 13 L 5 5 28.2 34.6
70 L R R 14 R . 4 4 25.0 21.6
71 L R L 11 R 3 5 38.8 52.7
72 R R R 11 R 3 5 30.8 38.9
73 L L L 11 L 5 5 21.3 16.0
IWGD
74 R R L 11 R •5 4 30.1 47.7
75 R R R 16 R 4 4 32.2 44.3
IWGF
76 R L L 11 L 4 2 32.5 38.0
77 L R L 11 R 3 4 49.5 93.6
78 R R L 11 L 5 5 27.4 37.0
INGD
79 R R L 21 ? 5 5 17.2 21.7
80 R R R 19 ? 6 4 48.4 29.7
INGF
81 L R L 11 L 3 4 31.2 34.3
82 R R L 11 R 3 3 32.2 25.2
83 R R L 11 R 4 4 20.8 19.7
84 R R L 11 R 4 4 26.0 37.4
85 L R L 17 ? 3 3 21.9 17.5
APPENDIX F
RESULTS OF TACHISTOSCOPIC PATTERN REPRODUCTION FOR EACH IS 
IN THE PRIMARY (P) , INTERMEDIATE (I), WHITE (W), NEGRO (N) , 
BOY (B), GIRL (G), BRAIN-DAMAGED (D),
AND NON-BRAIN-DAMAGED, OR FAMILIAL (F) , GROUPS
TPC TPE
s # E-P # Cor. E-P # Cor.
# Looks
1 2 3 4 5 6 Sym. Asym. 1 2 3 4 5 6 Sym. Asym.
PWBD -
1 6 3 3 3 3 3 0 0.0 5 3 3 4 4 1 17 2 0.0
2 2 4 3 3 4 2 3 0.5 0 1 1 1 1 0 19 3 2.0
3 0 2 2 3 4 1 2 1.0 3 2 0 3 7 3 17 1 0.5
4 1 3 4 3 4 3 1 0.5 0 3 4 4 . 2 1 17 2 0.5
5 3 4 4 2 2 1 3 0.0 3 2 3 0 0 0 17 3 1.0
6 3 5 3 3 2 2 1 0.5 3 5 5 3 3 1 11 1 0.5
7 2 2 3 3 2 3 1 1.5 0 0 0 1 2 1 19 3 2.0
PWBF
8 0 1 2 3 3 2 2 0.5 1 2 2 1 1 1 23 2 2.0
9 1 4 2 5 3 1 1 0.0 0 0 2 2 2 0 19 3 1.5
10 0 1 1 0 1 1 2 2.5 0 0 0 0 0 0 16 3 3.0
11 3 3 5 4 7 4 1 0.0 3 3 2 2 2 2 17 3 0.5
PNBD
12 2 3 5 3 6 3 1 0.5 0 0 0 0 0 0 23 3 3.0
13 4 3 3 4 3 1 2 0.5 0 1 2 2 3 2 15 3 1.0
14 4 5 4 5 3 3 1 0.5 2 2 1 2 2 3 15 3 0.5
15 1 2 1 2 2 2 3 1.5 2 2 0 1 1 0 17 3 2.0
16 1 2 0 4 2 1 2 1.0 0 0 0 0 0 0 26 3 3.0
17 1 1 2 1 1 0 2 2.5 0 2 2 2 1 3 20 2 2.0
18 3 4 4 4 5 5 0 0.0 1 1 3 2 1 0 35 3 1.0
PNBF
19 0 1 1 2 2 0 2 2.0 0 0 0 0 0 0 25 3 3.0
20 1 3 4 4 4 4 1 ' 1.0 0 2 2 2 3 1 21 2 1.5
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21 0 1 4 2 4 3 1 1.5 0 0 0 1 1 2 23 3 2.0
22 0 1 1 3 3 0 2 2.0 0 0 1 1 1 1 32 3 2.5
23 3 3 5 4 3 3 0 0.0 0 3 3 1 1 0 17 3 1.5
PWGD
24 0 1 0 2 3 3 3 0.5 0 1 2 4 4 1 24 2 1.0
25 0 3 4 1 2 1 1 0.0 0 0 0 1 1 0 16 3 2.5
26 2 1 4 2 0 0 2 1.0 0 1 1 1 1 0 28 3 2.0
27 4 4 4 3 4 1 2 0.0 0 3 5 6 4 0 20 1 0.0
28 1 2 1 1 1 0 3 1.5 1 2 1 1 1 2 21 3 1.5
29 2 3 4 4 4 3 2 0.0 1 2 2 3 2 0 11 2 1.5
PWGF
30 4 6 4 3 2 3 0 0.0 0 2 4 3 3 0 33 2 1.0
31 3 4 3 3 3 2 2 1.0 0 2 2 3 4 1 16 2 1.0
32 1 2 2 2 0 1 2 1.5 1 1 0 0 0 0 15 2 3.0
33 1 1 2 1 2 1 3 1.5 1 1 1 1 0 0 18 2 2.5
34 4 3 2 4 2 1 1 0.5 1 2 3 2 2 0 19 2 1.5
PNGD
35 3 3 3 3 3 3 1 0.0 0 0 0 0 0 0 22 3 3.0
36 1 3 3 2 2 3 2 0.0 0 0 2 0 2 0 23 2 2.5
37 0 1 2 3 2 0 3 1.5 0 0 0 0 0 0 18 3 3.0
38 2 4 2 2 2 0 2 1.0 0 2 2 2 1 1 18 2 2.0
PNGF
39 3 6 3 3 3 6 0 0.5 0 3 2 2 2 3 18 2 1.0
40 4 3 2 4' 4 3 0 0.5 3 3 2 3 3 2 18 2 1.0
41 6 3 3 3 3 6 1 0.0 1 0 1 1 1 0 25 3 2.0
IWBD
42 0 1 2 3 5 2 2 0.5 1 2 1 0 2 2 10 3 1.5
43 0 0 2 3 1 0 3 1.5 0 0 0 1 1 0 17 3 2.5
44 0 4 4 3 5 2 2 0.5 0 0 1 1 0 0 20 3 2.5
45 3 3 6 0 0 0 0 1.0 0 0 1 2 2 1 . 16 3 1.5
46 1 3 2 2 3 3 0 1.5 2 5 4 4 4 3 21 0 0.5
47 3 3 2 2 3 1 2 0.5 1 1 1 1 0 0 17 3 2.5
48 5 4 2 3 2 2 1 1.0 4 4 3 3 2 0 14 2 0.0
49 3 2 3 3 4 3 2 0.5 0 1 1 1 2 1 11 3 2.0
50 3 3 2 1 2 1 1 1.0 0 1 2 3 2 0 22 2 2.0
51 0 1 1 1 1 0 3 2.5 0 0 0 0 0 0 22 3 3.0
52 1 6 4 4 3 3 0 0.0 5 5 6 3 3 0 20 1 0.0
53 0 2 2 5 5 2 1 0.5 1 2 2 1 1 1 . 25 2 1.5
54 1 2 1 2 1 1 2 2.0 0 0 0 2 2 0 18 3 2.0
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IWBF
55 3 3 3 1 3 3 2 0.5 0 1 1 0 1 1 13 3 2.0
56 0 2 4 1 6 5 1 0.5 0 0 0 0 2 2 23 3 2.0
57 .0 .2 3 2 1 0 2 1.5 0 0 1. JL 3 3 *19 2 2.0
58 0 0 1 2 2 1 3 1.5 0 1 1 0 0 0 24 2 3.0
59 2 3 1 2 4 2 3 0.5 0 1 1 1 1 0 22 3 2.5
INBD
60 1 1 2 4 2 0 2 0.5 0 1 1 0 0 0 24 3 2.5
61 0 0 2 2 3 1 2 1.5 0 0 0 0 0 0 18 3 3.0
INBF
62 2 3 1 1 3 2 2 1.5 0 3 4 1 3 1 12 2 1.0
63 1 1 1 3 4 2 2 1.0 0 0 2 2 2 0 14 2 2.0
64 1 3 2 2 2 0 2 1.0 0 1 2 2 2 I 24 3 2.0
65 0 2 4 3 2 1 3 0.5 0 0 0 0 0 0 18 3 3.0
66 0 1 1 1 1 0 3 2.5 0 0 1 1 1 1 25 3 2.0
67 4 2 2 1 1 2 2 1.0 0 0 1 0 1 0 18 2 3.0
68 0 1 3 '2 0 0 3 1.5 0 1 2 1 1 1 23 3 2.0
69 2 3 2 1 1 1 2 2.0 0 0 2 2 0 0 19 3 2.0
70 1 1 0 4 4 0 2 1.5 0 1 1 0 0 0 15 3 2.5
71 1 1 1 3 3 1 2 1.5 0 0 0 0 0 0 14 3 3.0
72 0 2 3 4 4 1 2 0.5 0 0 0 1 1 0 23 2 3.0
73 3 4 1 2 5 3 1 0.5 0 0 0 0 1 1 23 3 2.5
IWGD
74 0 3 2 4 4 3 1 0.5 3 3 2 1 2 3 12 1 i.5
75 3 5 2 3 6 3 1 0.0 3 6 3 3 6 3 11 1 0.0
IWGF
76 2 3 1 4 5 5 0 0.5 0 0 1 1 1 1 21 3 2.5
77 2 1 1 0 2 2 3 1.5 1 4 2 3 2 2 21 1 1.0
78 2 5 2 3 3 2 2 0.0 1 3 4 3 1 4 20 3 1.5
INGD
79 0 2 2 3 4 1 2 1.0 0 0 0 0 0 0 26 3 3.0
80 6 5 6 2 4 5 o 0.0 5 3 3 3 4 4 19 1 0.0
INGF
81 0 1 1 2 2 0 3 1.5 0 0 0 0 0 0 15 3 3.0
82 1 2 1 0 1 1 2 2.0 0 1 1 0 0 0 12 3 2.5
83 1 2 2 4 6 4 1 0.5 1 1 0 1 2 1 19 2 2.5
84 0 2 3 2 1 2 3 1.0 0 1 2 2 1 0 23 3 2.0
85 2 3 5 3 3 2 2 0.5 0 0 0 0 0 0 18 3 3.0
APPENDIX G
RESULTS OF BINARY PATTERN COPYING FOR EACH S_ IN THE 
PRIMARY (P), INTERMEDIATE (I), WHITE (W), NEGRO (N), 
BOY (B), GIRL (G), BRAIN-DAMAGED (D),
AND NON-BRAIN-DAMAGED, OR FAMILIAL (F), GROUPS
s //
PCC PCE
E--P
Time
# Cor. E-•P
Time
# Cor.
1 2 3 4 5 6 Sym. Asym. 1 2 3 4 5 6 Sym. Asym.
PWBD
1 0 1 1 1 1 1 155.4 1 2.5 0 0 0 0 0 0 137.8 3 3.0
2 0 1 1 1 1 0 84.6 3 2.5 0 1 1 1 1 0 84.6 3 2.5
3 0 0 0 1 1 1 71.9 2 2.5 0 0 0 0 0 0 82.3 3 3.0
4 0 1 2 1 1 1 54.5 2 2.0 0 0 2 2 1 1 74.0 3 1.5
5 0 0 0 0 0 0 66.5 3 3.0 0 0 0 0 0 0 86.8 3 3.0
6 4 3 3 2 2 2 112.5 1 1.5 0 0 0 0 0 0 111.9 3 3.0
7 0 0 0 0 0 0 84.6 3 3.0 0 0 0 0 0 0 99.6 3 3.0
PWBF
8 4 3 5 2 2 5 236.1 3 0.0 0 0 1 0 0 1 204.2 3 2.5
9 0 0 0 0 0 0 74.1 3 3.0 0 0 0 0 0 0 95.0 3 3.0
10 0 0 0 0 0 0 89.5 3 3.0 Q 0 0 0 0 0 100.6 3 3.0
11 1 1 0 0 0 0 118.3 2 3.0 0 0 0 0 0 0 127.2 3 3.0
PNBD
12 0 0 0 0 0 0 114.1 3 3.0 0 0 0 0 0 0 100.6 3 3.0
13 0 2 3 2 1 0 68.0 2 2.0 0 0 0 0 0 0 101.0 3 3.0
14 1 2 1 3 1 0 129.7 1 2.0 1 2 1 2 0 0 138.4 2 2.0
15 0 0 1 3 4 2 45.6 2 1.5 1 1 0 0 0 0 92.1 2 3.0
16 0 0 0 0 0 0 94.5 3 3.0 0 0 0 0 0 0 94.8 3 3.0
17 0 0 0 2 2 0 75.7 2 2.5 0 0 1 1 0 0 59.2 3 2.5
18 0 1 3 2 2 2 119.5 2 1.5 0 1 2 2 0 1 188.6 3 1.5
PNBF
19 0 1 1 2 1 1 88.5 3 2.0 0 0 0 0 0 0 112.0 3 3.0
20 2 2 4 4 2 2 99.1 3 0.5 0 0 0 0 0 0 142.4 3 3.0
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21 0 0 0 0 0 0 94.2 3 3.0 0 0 0 0 0 0 105.4 3 3.0
22 0 0 1 1 1 1 79.5 3 2.5 0 0 0 0 1 1 151.1 3 2.5
23 0 1 2 1 3 3 178.7 2 1.5 0 2 2 2 3 3 155.5 2 1.5
PWGD
24 0 0 0 0 0 0 108.2 3 3.0 0 0 0 0 0 0 138.1 3 3.0
25 0 0 2 2 1 1 84.5 3 2.0 0 0 1 1 0 0 136.8 3 2.5
26 0 0 0 0 0 0 133.8 3 3.0 0 0 0 0 0 0 135.6 3 3.0
27 1 2 2 2 1 0 150.5 2 2.0 0 3 2 3 1 1 146.2 2 1.0
28 1 2 2 2 2 1 114.5 3 1.0 1 2 2 1 1 1 152.1 3 1.5
29 0 0 0 0 0 0 115.8 3 3.0 0 0 0 0 0 0 117.7 3 3.0
PWGF
30 1 2 6 5 3 1 172.9 1 0.0 0 1 3 2 2 0 163.2 2 1.5
31 0 0 0 0 0 0 105.4 3 3.0 0 0 0 0 0 0 113.2 3 3.0
32 0 0 0 1 2 1 56.4 3 2.0 0 1 1 0 0 0 82.2 3 2.5
33 2 2 1 2 1 0 80.6 2 2.5 0 0 0 0 0 0 104.4 3 3.0
34 0 0 0 0 0 0 105.9 3 3.0 0 0 0 0 0 0 157.0 3 3.0
PNGD
35 1 1 3 3 1 1 94.3 3 1.5 0 0 0 0 0 0 122.6 3 3.0
36 0 0 0 0 0 0 79.5 3 3.0 0 0 0 0 0 0 90.0 3 3.0
37 1 1 0 0 0 0 86.6 3 2.5 0 0 1 1 1 1 112.5 3 2.5
38 0 0 0 0 0 0 82.5 3 3.0 0 0 1 1 1 1 91.6 3 2.5
PNGF
39 0 2 2 3 2 1 104.8 1 2.0 0 3 3 5 3 2 134.0 1 0.5
40 0 2 2 3 3 0 77.4 3 1.0 0 0 0 0 0 0 129.5 3 3.0
41 2 1 1 2 3 3 76.6 3 0.5 1 2 1 0 0 0 97.0 3 2.0
IWBD
42 1 1 0 0 2 2 87.3 3 2.0 0 0 0 0 1 1 78.0 3 2.5
43 0 0 0 0 0 0 86.0 3 3.0 0 0 0 0 0 0 71.5 3 3.0
44 0 0 0 0 0 0 84.0 3 3.0 0 0 0 0 0 0 90.0 3 3.0
45 0 0 0 0 0 0 82.5 3 3.0 0 0 0 0 0 0 99.5 3 3.0
46 0 0 0 0 0 0 86.3 3 3.0 0 0 0 0 0 0 120.0 3 3.0
47 2 0 2 2 1 1 83.5 3 1.5 0 0 0 0 0 0 76.0 3 3.0
48 1 3 3 3 0 0 122.3 1 1.5 0 0 2 2 0 0 117.8 3 2.0
49 0 0 0 0 0 0 90.5 3 3.0 0 0 0 0 0 0 79.8 3 3.0
50 0 0 0 0 0 0 82.3 3 3.0 0 0 0 0 0 0 85.4 3 3.0
51 0 0 0 0 0 0 57.5 3 3.0 0 0 0 0 0 0 67.6 3 3.0
52 6 4 2 3 3 0 86.2 1 0.0 6 7 4 3 3 1 92.5 0 0.0
53 0 1 2 1 0 0 59.5 3 2.0 0 0 0 0 0 0 78.2 3 3.0
54 0 0 0 0 1 1 67.5 3 2.5 0 0 0 0 0 0 81.3 3 3.0
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IWBF
55 0 0 0 0 0 0 61.5 3 3.0 0 0 0 0 0 0 50.5 3 3.0
56 0 0 0 0 0 0 110.6 3 3.0 0 0 0 0 0 0 135.5 3 3.0
57 1 1 0 0. 0 0 74.7 2 4 3.0 0 0 3 3. 1 1 133.9 3 1.5
58 0 0 2 3 2 1 45.8 3 1.5 0 0 0 0 0 0 55.9 3 3.0
59
INBD
0 0 0 0 0 0 62.0 3 3.0 0 0 0 0 0 0 79.3 3 3.0
60 0 0 0 0 0 0 64.5 3 3.0 0 0 0 0 0 0 52.2 3 3.0
61
INBF
0 0 2 3 2 1 36.9 3 1.5 0 0 0 0 0 0 66.5 3 3.0
62 0 0 0 0 0 0 44.5 3 3.0 0 0 0 0 0 0 53.3 3 3.0
63 0 1 0 2 1 0 44.4 1 3.0 0 0 0 0 0 0 55.2 3 3.0
64 0 0 2 3 1 0 63.6 2 2.0 0 0 3 2 1 0 128.8 2 2.0
65 0 0 1 1 0 0 36.5 3 2.5 0 0 0 0 0 0 58.4 3 3.0
66 0 0 1 1 1 1 78.5 3 2.5 0 0 0 0 0 0 113.6 3 3.0
67 0 0 0 0 0 0 83.1 3 3.0 0 0 0 0 0 0 84.5 3 3.0
68 0 0 2 1 1 1 58.5 2 2.5 0 0 0 0 0 0 79.7 3 3.0
69 1 1 1. 1 0 0 73.1 3 2.5 0 0 0 0 0 0 143.4 3 3.0
70 0 1 2 1 0 0 60.9 2 2.5 0 0 0 0 0 0 73.0 3 3.0
71 0 0 0 0 0 0 61.0 3 3.0 0 0 0 0 0 0 55.5 3 3.0
72 0 0 0 0 0 0 110.1 3 3.0 0 0 0 0 0 0 129.0 3 3.0
73 0 0 0 0 0 0 61.5 3 3.0 0 0 0 0 0 0 100.6 3 3.0
IWGD
74 0 0 0 0 0 0 68.0 3 3.0 0 0 0 0 0 0 118.0 3 3.0 .
75 0 0 0 1 1 0 63.8 3 2.5 0 0 0 0 0 0 77.0 3 3.0
IWGF
76 2 4 1 1 0 0 66.5 2 1.0 1 2 4 4 1 0 57.5 0 1.5
77 0 0 0 0 0 0 117.0 3 3.0 1 1 0 0 0 0 172.8 3 2.5
78 0 1 1 1 3 4 72.5 2 1.5 3 2 2 3 6 2 126.0 3 1.0
INGD
79 0 0 0 0 0 0 83.5 3 3.0 0 0 0 0 0 0 123.4 3 2.5
80 1 1 1 0 1 0 91.8 3 2.0 0 2 1 0 1 0 124.3 3 2.0
INGF
81 0 0 0 0 0 0 83.7 3 3.0 0 0 0 1 1 0 118.7 3 2.5
82 1 2 1 2 2 1 81.0 2 1.5 0 0 0 0 0 0 78.4 3 3.0
83 0 0 0 1 1 0 76.0 3 2.5 0 0 1 1 0 0 64.4 3 2.5
84 0 0 0 0 0 0 63.9 3 3.0 0 0 0 0 0 0 90.2 3 3.0
85 0 0 0 0 0 0 113.2 3 3.0 0 0 0 0 0 0 111.5 3 3.0
APPENDIX H
INTERCORRELATION MATRICES AMONG 15 VARIABLES 
FOR THE VARIOUS SUBJECT GROUPS HAVING N > 5
..The 15 -variables are in order as follows:
VI) Eye-hand dominance (1 = LE + LH; 2 = LE + RH; 3 = RE + LH; 
4 - RE + RH)
V2) DDT (1 = L rt 0 &; 2 = R to L)
V3) TPC errors L of fixation
V4) TPC errors R of fixation
V5) TPE errors L of fixation
V6) TPE errors R of fixation
V7) PCC errors L of fixation
V8) PCC errors R of fixation
V9) PCE errors L of fixation
V10) PCE errors R of fixation
Vll) # looks on TPE (Reflectivity)
V12) PCE--PCC Copying time (Impulsivity)
V13) LDE--LDC Copying time (Impulsivity)
V14) Total Correct LDT
V15) R-0 Score
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Intcercor relation Matrix H-l: Primary White Brain-Damaged Boys
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Intercorrelation Matrix H-2: Primary Negro Brain-Damaged Boys'
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Intercorrelation Matrix H-3: Primary Negro Non-Brain-Damaged Boys
o 1 o o o o O o o o o o o o o o
• • • • • • • • • • • • • • •
o o ; o o . o o o o o o o j o o ; O ; P
r- r- *•4 00 O' o o CO pn «-4 o rO o
i *> » o , -r . cn . o pn i pn . . #4 : o j
1 o o •■4 ■ m CM O' GO m ■r ! m i r\i 1 t
o o CM o in CM o pn • m n- o ■ 4- o o
« • . • • • 9 • • - • • • • • •
o o o
.
o
j 1
o O o o
j
o o 0
1
o
;
o o ; °
j
O' * ^ o o O' m in co (\J cn 1
«*■ 00 m in in CO CO *-4 in •o
r» cn m * 00 CM *■4 #-4 r- GO
00 CM in CM *o o o *-« CM —1 CM o o o
• • • ' 9 • • • « • ■ « • •
0
1
! o  
i i
; o
!
; o
;
O ! ° : o : ° o; 1 O; o  . 1 ! ? i o1 1 o1
IT
i iCM O' in 1 O o pn . O'
j
m -»■ 1
1 1
O CM CO —* m <3 O' *T *—4 O'
CSI o o m O O' m >o o -r
<M o in CM o «-4 r*» 00 o o o o
• • • • • • • • • • • •
o O
1
o o o O o o o o o o o o o
-O m cn O' PM CO «-4
*4 u cc o m 90 'J* co
O' o cc O' O' CM CM o SO
o 90 'O SO in >o o o o o . o
9 • 9 • « •
o 0
1
o o o o O
I
o 0
1
o o o o o o
'J* o CM <n 00 <M
„ CM <r o <*1 OC 00
<3 tM >0 M5 m m <- o *>rev 'O nT f- CM O o o o o o o o
• • • 9 9 • • •
0
1
0
1
o o o O o o o o o o o o o
o o in h- o O' o
o o •—« o in PM
m f- pn O' m m
CM rsi m r- • CM o 'T o o o o c_> o o
• • • .« • • • •
O
1
O
1
O o vo O o O o o o 1 o o o o
00 m cn PM -J*
o  . O m m o o
in o m m r- <3
f- >© CSJ 00 t**4 CO O O o . o o o o o
• • • • • • •
0
1
0
1
O O . o o o o o o o o o o o
>o > o  ■ CD O • pn 1 in i } ! ! 1 I t
m rsj h» 05
CM O o O o cn
m in m M5 m o o p , ° o o o , ° , o
• ♦ • • . • • • 1 • • ! • •
o o
I
O o O o o o o o o o o o o
o o o <3 O
in o n-v *n o
p- m CM m
00 pm m o PM ; ° o o : O f O o i ° o i ° i °
9 • • ! • ' •
o o o o o O o o o o o o o o o
m m : o ; i i I 1 1
p m 00 <r <n 1
m ao
o O' o o o o o : O o o o ■ o ! o ' o
• • • • •
o . o Q o ; ° o o , o . o . o ( o : O : ° i®
; o
’ o
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Intercorrelation Matrix H-6: Intermediate White Brain-Damaged Boys
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, Intercorrelation Matrix H-7: Intermediate White ” Non-Bra'in-Damaged Boys
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H-8: Intermediate Negro' Non-iBrain-Damaged Boys
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